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INVITATION TO MAKE A SUBMISSION
The Environmental Protection Authority invites
people to make a submission on the environmental
review for this proposal.
ACH Minerals Pty Ltd proposes to develop, and is
seeking
environmental
approval
for,
the
Ravensthorpe Gold Project, which comprises the
mining of gold, copper and silver via a combination of
open pits and underground mining. This
Environmental Review Document has been prepared
in accordance with the EPA’s Procedures Manual (Part
IV Divisions 1 and 2). It is the report by the proponent
on their review of the proposal and its likely
environmental impacts.
The Environmental Review Document is available for
a public review period of 4 weeks from Tuesday 01
October 2019, closing on Tuesday 29 October.
Information from the public may assist the
Environmental Protection Authority to prepare an
assessment report in which it will make
recommendations on the proposal to the Minister for
Environment.
Why write a submission?
The Environmental Protection Authority seeks
information that will inform their consideration of the
likely impacts of the proposal, if implemented, on the
environment. This may include relevant new
information that is not in the Environmental Review
Document, such as alternative courses of action or
approaches.
In preparing its assessment report for the Minister for
Environment, the Environmental Protection Authority
will consider the information in submissions, the
proponent’s responses and other relevant
information.
Submissions will be treated as public documents
unless provided and received in confidence, subject to
the requirements of the Freedom of Information Act
1992.
Why not join a group?
It may be worthwhile joining a group or other groups
interested in making a submission on similar issues.
Joint submissions may help to reduce the workload for
an individual or group. 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.

ACH Minerals Ravensthorpe Gold Project ERD 1g

Developing a submission
You may agree or disagree with, or comment on
information in the Environmental Review Document.
When making comments on specific Environmental
Review Document content:
 Clearly state your point of view and give reasons
for your conclusions;
 Reference the source of your information, where
applicable; and
 Suggest alternatives to improve the outcomes on
the environment.
What to include in your submission
Include the following in your submission to make it
easier for the Environmental Protection Authority to
consider your submission:
 Your contact details – name and address;
 Date of your submission;
 Whether you want your contact details to be
confidential;
 Summary of your submission, if your submission is
long;
 List points so that issues raised are clear,
preferably by environmental factor;
 Refer each point to the page, section and if
possible, paragraph of the Environmental Review
Document; and
 Attach any reference material, if applicable. Make
sure your information is accurate.
The closing date for public submissions is: Tuesday 29
October.
The Environmental Protection Authority prefers
submissions to be made electronically via the
Environmental Protection Authority’s Consultation
Hub at https://consultation.epa.wa.gov.au.
Alternatively, submissions can be:
 Posted to: Chairman, Environmental Protection
Authority, Locked Bag 10, East Perth WA 6892; or
 Delivered to: The Environmental Protection
Authority, Level 8, The Atrium, 168 St Georges
Terrace, Perth 6000.
If you have any questions on how to make a
submission, please contact the Office of the
Environmental Protection Authority on (08) 6364
7000.
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SCOPING CHECKLIST
TASK NO.

REQUIRED WORK

SECTION NO.

FLORA AND VEGETATION
1

Identify and characterise flora and vegetation within the proposed
development envelope through Flora and Vegetation Surveys. Survey areas
should include vegetation that may be indirectly impacted to assist in
determination of local and regional impacts. For surveys already undertaken,
demonstrate alignment with Technical Guidance Flora and Vegetation
Surveys for Environmental Impact Assessment (Environmental Protection
Authority, December 2016).

Section 4.2.3.1.

2

Undertake baseline mapping of weed affected areas in any area likely to be
directly or indirectly impacted as a result of the proposal.

Figure 4-9.

3

Provide an analysis of flora and vegetation present within the development
envelope and also present within the indirect disturbance areas outside of
the development envelope. Where relevant, include in this analysis the
conservation significance of flora and vegetation in a local and regional
context.

Sections 4.2.3 and 4.2.4.

ACH’s assessment has
used surveys undertaken
on behalf of the company
with extensive reference
to other high quality
survey work undertaken
in and around the Project
Area.

Analysis of impacts on vegetation to include:
•

The area (in hectares) of each vegetation unit to be impacted (directly
and indirectly) in a ‘worst case’ scenario;

•

The total area (in hectares) of each significant vegetation unit to be
impacted (directly and indirectly) in a ‘worst case’ scenario; and

•

Identification of vegetation units which may represent a component of
threatened or priority ecological communities, including but not
limited to, the Melaleuca sp. Kundip Heath and Proteaceous
dominated Kwongkan Shrubland Priority Ecological Communities
(Priority Ecological Community).

Analysis of impacts on significant flora to include:
•

Identification of any significant flora present or likely to be present;

•

The number of plants, and the number of populations of plants and
habitat, to be impacted (directly and indirectly) as a result of the
proposal in a ‘worst case’ scenario, i.e. if no mitigation measures were
taken;

•

The total number of plants and populations within the local area or
study area; and

•

A summary of the known populations of the species including
distribution, number of populations and the number of plants or an
estimate of the number of plants in the regional area.

4

Provide tables and figures of the proposed direct impact, or predicted extent
of loss, and the predicted indirect impact to flora and vegetation, including
but not limited to threatened and/or priority ecological communities,
potential groundwater dependent ecosystems, threated flora, priority flora
and unnamed or new flora species.

Tables 4-12 to 4-14; Figures 414, 4-16 to 4-19.

5

Provide figures to identify and display nearby conservation areas (i.e. Kundip
Nature Reserve and other Department of Biodiversity Conservation and
Attractions-managed land.

Figures 1-1, 1-2.

ACH Minerals Ravensthorpe Gold Project ERD 1g

August 2019 | Page i

Ravensthorpe Gold Project
Environmental Review Document
Assessment No.2117

TASK NO.

REQUIRED WORK

SECTION NO.

6

Provide a detailed description of the cumulative impacts associated with the
proposal on flora and vegetation, including direct impacts from clearing, and
indirect impacts such as groundwater drawdown, altered drainage, changes
in water quality, spread of weeds, dieback, fragmentation of vegetation,
altered fire regime and dust.

Section 4.2.5.

7

Discuss and determine significance of potential direct, indirect (such as dust,
downstream impacts and weed invasion etc.) and cumulative impacts to
flora and vegetation as a result of the proposal at a local and regional level.

Section 4.2.5.

8

Discuss management measures, outcomes/objectives sought to ensure
residual impacts (direct and indirect) are not greater than predicted.

Section 4.2.6.

9

Demonstrate that all practicable measures have been taken to reduce both
the area of the proposed disturbance footprint and the development
envelope based on progress in the proposal design and understanding of the
environmental impacts.

Section 4.2.7.

10

Provide a Flora and Vegetation Management Plan to address significant
residual impacts to flora and vegetation. The following should be addressed
in the plan:

Appendix E.

•

Invasive species control – control of weeds, in particular through
construction of infrastructure, transport and/or entry and exit points,
vegetation units considered to have high local significance (e.g. rare
units, habitat for conservation significant species) and in areas
identified as in ‘Excellent’ condition (Craig et al., 2004a; 2008);

•

Monitoring program – to monitor the significant flora and vegetation
communities identified;

•

Management program – develop adaptive management actions to be
triggered should monitoring show a decline as a result of
implementing the proposal;

•

Rehabilitation and closure – to address potential indirect impacts
persisting after mining has finished (e.g. pit lakes); and

•

Management of offset (if applicable).

11

Prepare and submit a Dieback Management Plan addressing dieback risks,
impacts and management strategies. The management plan will include a
commitment to update mapping of dieback affected areas at the Kundip
Mine Site prior to construction activities commencing.

Appendix G.

12

Prepare and submit a Mine Closure Plan consistent with Department of
Mines, Industry Regulation and Safety and Environmental Protection
Authority Guidelines for Preparing Mine Closure Plans (2015), which includes
methodologies and criteria to ensure progressive rehabilitation of disturbed
areas with vegetation composed of native species of local provenance.

Appendix F.

13

Demonstrate application of the mitigation hierarchy to avoid and minimise
impacts to flora and vegetation.

Table 4-15.

14

Determine and quantify any significant residual impacts by applying the
Residual Impact Model and Western Australian Offset Template in the
Western Australian Environmental Offsets Guidelines.

Section 6.

15

Where significant residual impacts remain, propose an appropriate offsets
package that is consistent with the Western Australian Environmental
Offsets Policy and Western Australian Environmental Offsets Guidelines.
Spatial data defining the area of significant residual impacts should also be
provided.

Section 6.

16

Demonstrate and document in the Environmental Review Document how
the Environmental Protection Authority’s objectives for this factor can be
met.

Section 4.2.7.

ACH Minerals Ravensthorpe Gold Project ERD 1g
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TASK NO.

REQUIRED WORK

SECTION NO.

TERRESTRIAL FAUNA
17

Provide a desktop review and analysis of all surveys of the proposal area
undertaken, in accordance with Environmental Protection Authority’s policy
and guidance. The study should include:
•

A justification of how those surveys are relevant and representative of
the development envelope and if they were carried out using methods
consistent with the Environmental Protection Authority’s guidance;
and

•

A comprehensive listing of vertebrate fauna and SRE invertebrate
fauna known or likely to occur in the habitats present, and
identification of conservation significant fauna species likely to occur
in the area.

Section 4.3.3.1 (survey effort),
section 4.3.3.3 (fauna likely to
occur).

18

Conduct Level 2 terrestrial fauna and short-range endemic invertebrate
surveys in areas that are likely to be directly or indirectly impacted as a
result of the proposal. Surveys are to be undertaken in accordance with
Environmental Protection Authority’s policy and, where available, speciesspecific survey guidelines for relevant species listed under the Wildlife
Conservation Act 1950 and the Environment Protection Biodiversity
Conservation Act 1999.

Appendix C (vertebrate
fauna); Appendix H (short
range endemic invertebrate
fauna).

19

Conduct targeted surveys for conservation significant fauna that are known
to or likely to occupy habitats in the Project Area if demonstrated to be
required based on the results of the desktop study and field surveys.

Appendix C.

20

For each relevant conservation significant species, including short-range
endemics, identified as likely to occur within the proposal area, provide:

Table 4-22, Appendix C.

•

Baseline information on distribution (including known occurrences),
ecology, and habitat preferences at both the site and regional levels;

•

Size and the importance of the population from a local and regional
perspective and potential percentage loss of the conservation
significant species locally due to loss of habitat; and

•

Maps illustrating the known recorded locations of conservation
significant species and short-range endemic invertebrates in relation
to fauna habitat and the proposed disturbance and areas to be
impacted.

21

Identify the fauna habitat types within and outside the areas of impact.
Consider habitat types that provide important ecological function within the
proposal area (e.g. geological features which may support unique
ecosystems) and the conservation value of each habitat type from a local
and regional perspective.

Section 4.3.3.2, Table 4-19.

22

Assess the extent of direct and indirect disturbance, including percentages of
habitat types to be distributed or otherwise impacted, to assist in
determination of significance of impacts. Information, including maps, must
also differentiate habitat on the basis of use e.g. breeding habitat, migration
pathways, and foraging/feeding/dispersal habitat. Consider whether the
remaining habitat has adequate carrying capacity.

Table 4-24, Figure 4-21.

23

Describe and assess the significance of the potential direct, indirect
(including downstream) and cumulative impacts as a result of the proposal
on terrestrial fauna at a local and regional scale.

Section 4.3.7.

24

For all conservation significant species that are not likely to be impacted by
the proposed action, but for which suitable habitat is present which could be
impacted by the proposed action, include enough information to
demonstrate that an impact on the species will not or is unlikely to occur.

Section 4.3.5.2, Appendix C.
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TASK NO.
25

REQUIRED WORK

SECTION NO.

Outline the impacts, management and mitigation for conservation significant Section 4.3.5 and 4.3.6, and
fauna, including:
Appendix C.
•

Strategies to increase black cockatoo feeding and breeding habitat;
and

•

Habitat requirements of the Western Bristlebird (Vulnerable) and the
potential for impact on this species locally.

Note there is no black
cockatoo breeding habitat in
the Project Area and habitat
does not appear suitable for
the Western Bristlebird.

26

Demonstrate application of the mitigation hierarchy to avoid and minimise
impacts to terrestrial fauna.

Table 4.25.

27

Develop and present a Fauna Management Plan that includes:

Appendix J.

•

Management measures to protect birds and other fauna from being
exposed to cyanide from the tailings storage facility. Measures must
be technically and practically feasible; and

•

Describe management measures and monitoring to be undertaken (in
terms of the mitigation hierarchy) to achieve predicted outcomes.
Measures must be technically and practically feasible.

28

Discuss the management and mitigation measures, outcomes/objectives
Section 4.3.7.
sought to ensure direct and indirect residual impacts (following management
and rehabilitation actions) are not greater than predicted.

29

Prepare a Mine closure Plan consistent with the Guidelines for Preparing
Mine Closure Plans (Department of Mines, Industry Regulation and Safety
and Environmental Protection Authority, 2015), which addresses the need
for progressive rehabilitation of habitat for conservation significant species.

Appendix F.

30

Predict the inherent and residual impacts before and after applying the
mitigation hierarchy.

Sections 4.3.5 and 4.3.7.

31

Describe proposed monitoring and management (in terms of the mitigation
hierarchy) to achieve the predicted outcomes/objectives.

Appendix J.

32

Determine and quantify any significant residual impacts by applying the
Residual Impact Model and WA Offset template in the Western Australian
Environmental Offsets Guidelines.

Section 6.

33

Where significant residual impacts remain, propose an appropriate offsets
package that is consistent with the Western Australian Environmental
Offsets Policy and Western Australian Environmental Offsets Guidelines.
Spatial data defining the area of significant residual impacts should also be
provided.

Section 6.

34

Demonstrate and document in the Environmental Review Document how
the Environmental Protection Authority’s objectives for this factor can be
met.

Section 4.3.7.

TERRESTRIAL ENVIRONMENTAL QUALITY
35

Identify proposed activities which have the potential to adversely impact on
terrestrial environmental quality.

Section 4.4.4.

36

Include rationale for site selection of key landforms such as waste rock
landform and tailings storage facility (i.e. favourable meteorological,
geological and geographical characteristics).

Section 2.2.2 (waste rock
landforms), section 4.4.5.2
(TSF).

37

Present a baseline soil quality assessment of the Development Envelope.

Section 4.4.3.2, Appendix K.

38

Include in the Environmental Review Document, figures of the mapped soil
units.

Mapping not available but
descriptions of soils provided
(Section 4.4.3.2, Appendix K).
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TASK NO.
39

REQUIRED WORK

SECTION NO.

Conduct long term (1000 years) Landform Evolution Modelling of behaviour
and performance of landforms associated with containment systems
including tailings storage facility, modelled under a range of climatic events.
Include the modelling of the appropriate Probable Maximum Precipitation
and associated Probable Maximum Flood scenarios.

Section 4.4.5.1, Appendix O.

40

Conduct chemical and physical characterisation of the waste materials,
including characterisation of tailings pore water or leachate.

Sections 4.4.3.3 (waste rock,
Appendices L-M), tailings
(section 4.4.3.4, Appendix N).

41

Identify for each tailings stream:

Section 4.4.3.4, Appendix N.

•

Geochemical properties, including acid forming potential; and

•

Any issues with drainage and tailings consolidation.

Modelling restricted to 500
years based on data input
limitations.

42

Undertake appropriate leaching tests on non-potentially acid forming wastes
to assess the potential to release metals and metalloids to environmental
receptors. Appropriate leaching tests include those in the United States
Environmental Protection Authority Leaching Environmental Assessment
Framework or sequential extraction tests.

Section 4.4.3.3, Appendices L
and N.

43

Investigate the content and potential mobility of mercury in regolith and
waste rock materials at the Ravensthorpe deposits. Investigate the potential
for metallic mercury accumulations to occur near the water table on site,
and if present, assess the risk for mercury to vaporise and impact nearby
wildlife and vegetation. Determine whether a Mercury Management Plan is
required.

Section 4.4.3.3, Appendix M.

44

Demonstrate conformance with internationally recognised design criteria for
tailings storage facility design. Include a conceptual design of the tailings
storage facility should ensuring long-term containment of tailings/wastes
that reduced any risks to the environment and environmental values to an
acceptable level, noting that more detailed reports will be provided to the
Department of Mining Industry Resources and Safety as part of the Mining
Project.

The TSF design conforms to
DMIRS and ANCOLD
guidelines (section 4.4.5.2);
Appendix P.

45

Provide a graphical conceptual representation of the final tailings storage
facility.

Closure concept included in
Appendix P but ERD flags
changes that will be necessary
based on geochemical
analyses and surface water
closure requirements (see
discussion section 4.4.5.2).

46

Design an encapsulation zone within the waste rock landform if required,
sufficient to contain the volume of materials anticipated.

Both waste rock landforms
will require encapsulation
zones. See Figure 4-24
regarding waste rock volumes,
Figure 4-25 for a schematic
including encapsulation zone.

47

Ascertain the current severity and extent of cyanide contamination
potentially occurring from the historic heap leach facility at Kundip Mine
Site. Soil samples will be collected from around the facility and tested for
contaminants. If deemed necessary, the material of the historic heap leach
will be reprocessed, and the resultant tailings disposed of within the
proposed engineered tailings storage facility.

Table 4-26.

48

Undertake geotechnical assessment of the tailings storage facility area to
determine the stability, geochemical characteristics and permeability of the
tailings storage facility base material.

Appendix P.

ACH Minerals Ravensthorpe Gold Project ERD 1g
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TASK NO.

REQUIRED WORK

SECTION NO.

49

Determine if the tailings storage facility is likely to be listed as a
contaminated site under the Contaminated Sites Act 2003 (WA).

Listing as a contaminated site
will be contingent on
performance of the facility.
The facility is designed to fully
and permanently encapsulate
all tailings

50

Demonstrate application of the mitigation hierarchy to avoid and minimise
impacts to Terrestrial Environmental Quality.

Table 4-32.

51

Predict the inherent and residual impacts on terrestrial environmental
quality before and after applying the mitigation hierarchy. In predicting
impacts of the proposal, both direct and indirect impacts to terrestrial
environmental quality will be considered.

Section 4.4.7.

52

Describe management measures (in terms of the mitigation hierarchy) to
achieve predicted outcomes and develop a monitoring plan for
incorporation into the Environmental Review Document.

Section 4.4.6.

53

Prepare a Mine Closure Plan consistent with the Guidelines for Preparing
Mine Closure Plans (Department of Mines, Industry Regulation and Safety
and Environmental Protection Authority, 2015), which addresses the
development of completion criteria to maintain the quality of land and soils.

Appendix F.

54

Outline the outcomes/objectives, trigger and contingency actions to ensure
impacts (direct and indirect) are not greater than predicted.

More baseline data required
for this level of detail but
general approach outlined in
Table 4-32.

55

Demonstrate and document in the Environmental Review Document how
the Environmental Protection Authority’s objectives for this factor can be
met.

Section 4.4.7.

HYDROLOGICAL PROCESSES
56

Utilise existing knowledge of surface water flow characteristics in the Project
Area to support a future desktop investigation confirming the number and
location of surface water diversion structures required to divert flows
around all proposed landforms.

Section 4.5.3.2, Appendix Q.

57

Characterise the baseline hydrological and hydrogeological regimes, both in
a local and regional context, including, but not limited to, water levels, water
chemistry (as it related to groundwater hydrology), stream flows, flood
patterns, and water quantity and quality. This is to include a detailed
description of the geological framework within the zone impacted by
groundwater abstraction and any interdependence between surface and
groundwater features/bodies.

Sections 4.5.3.2 and 4.5.3.3.

58

Provide a detailed description of the design and location of the proposal
elements with the potential to impact surface water or groundwater,
including proposed waterway diversion.

Section 4.5.5.1 and Figure 434.

59

Provide a detailed description of any investigations undertaken to determine Section 4.5.5.2.
potential impacts of proposed abstraction on the aquifer, environment and
surrounding users (e.g. investigations via drilling of production and
monitoring bores, test pumping, geophysical logging and chemical analysis of
groundwater).

60

Provide a conceptual model of the surface and groundwater systems
incorporating the results of monitoring conducted, including the extent of
connectivity between surface and groundwater systems.

ACH Minerals Ravensthorpe Gold Project ERD 1g
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TASK NO.

REQUIRED WORK

SECTION NO.

61

Discuss the potential environmental impacts and benefits of identified
surplus water management options (i.e. discharge of excess mine dewater,
reuse on site, local water supply, aquifer recharge etc.) and discuss the most
appropriate water management strategy for the proposal.

Section 4.5.5.2. Water will be
supplied from the RAV8 pit or
from pit dewatering at the
RGP. No discharge of water is
proposed.

62

Analyse, discuss and assess surface water impacts. The analysis should
include but not be limited to, changes in groundwater levels and changes to
surface water flows associated with the proposal.

Section 4.5.5.1.

63

Model the impact of different flooding scenarios during operations and postclosure on infrastructure and final landforms.

Discussed in Section 4.5.5.1;
Appendix Q.

64

Investigate groundwater drawdown due to groundwater abstraction
associated with the proposal. Analyse, discuss and assess surface water and
groundwater impacts. The analysis should include:

Section 4.5.5.2, Appendix R.

•

Changes in groundwater levels and changes to surface water flows
associated with the proposal;

•

The nature, extent and duration of impacts; and

Cumulative impacts with other projects and referred proposals, for which
relevant information is publicly available.
65

Predict the inherent and residual impacts on hydrological processes before
and after applying the mitigation hierarchy. In predicting impacts of the
proposal both direct and indirect impacts will be considered.

Sections 4.5.5.1 and 4.5.5.2.

66

Demonstrate application of the mitigation hierarchy to avoid and minimise
impacts to Hydrological Processes.

Table 4-35.

67

Prepare a MCP consistent with the Guidelines for Preparing Mine Closure
Appendix F.
Plans (Department of Mines, Industry Regulation and Safety and
Environmental Protection Authority, 2015), which addresses the
development of completion criteria to maintain the hydrological regimes of
groundwater and surface water so that environmental values are maintained
post closure.

68

Provide a description of monitoring, management, closure and rehabilitation
arrangements.

Water monitoring will focus
on quality – see Table 4-43;
see also Appendix F.

69

Outline the outcomes/objectives, trigger and contingency actions to ensure
(direct and indirect) are not greater than predicted.

Water monitoring will focus
on quality – see Table 4-43.

70

Demonstrate and document in the ERD how the EPA’s objectives for this
factor can be met.

Section 4.5.7.

INLAND WATERS ENVIRONMENTAL QUALITY
71

Sample water quality of surface waterways/ponds downstream of the
historic heap leach facility at Kundip Mine Site.

Historical data is presented
(sections 4.6.3.1 and 4.6.3.2).

72

Characterise the baseline surface water, groundwater quality and quantity,
both in a local and regional context, including but not limited to, water
levels, water chemistry, spring and stream flows, flood patterns, catchment
boundaries. This is to include a detailed description of the geological
framework within the zone to be impacted by groundwater abstraction and
any interdependence between surface and groundwater features/bodies.
Include, where relevant influences on water availability.

Sections 4.6.3.1 and 4.6.3.2.

73

Provide a detailed description of the design and location of the proposal
elements with the potential to impact surface water and groundwater
quality, including but not limited to, utilisation and storage of chemicals
and/or hydrocarbons.

This level of detail in project
design is not yet available. All
facilities will be constructed
and operated in accordance
with Australian standards.

ACH Minerals Ravensthorpe Gold Project ERD 1g
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TASK NO.

REQUIRED WORK

SECTION NO.

74

Identify a suitable water source and discuss the potential direct and indirect
impacts. Identify contingency options and discuss the impact of each option.

The project will draw water
from existing sources – RAV8
pit and mine dewatering at
RGP. Both have been
dewatered previously.

75

Provide a conceptual mine water balance over the life of the proposal and
discuss the capacity to reuse surplus mine dewater.

Figure 4-36.

76

Document any potential pathways for contamination to occur, including but
not limited to, dust from the Run-of-Mine pad, operational leaks and spills,
seeping of tailings water, failure of tailing storage facility integrity, seepage
or overflow from decant and evaporation ponds, drainage from and erosion
of waste rock landform surfaces and contamination from the final void pit
lake.

Sections 4.6.4 and 4.6.5.

77

Provide an assessment on the physical and chemical characteristics of the
proposed waste rock landform and pit lake.

Waste rock is discussed in
Section 4.4. Likely pit lake
water quality is discussed in
section 4.6.5.5.

78

Provide an assessment of the potential for impacts on downstream aquatic
fauna from tailings storage leachate, contamination and salinity changes.

Section 4.6.

79

Undertake a pit lake risk assessment to determine the potential impact to
hydrological processes and surface water from Acid and/or Metalliferous
Drainage.

Section 4.6.5.5, Appendix S.

80

Analyse, discuss and assess surface water and groundwater impacts. The
analysis should include but not be limited to:

Section 4.6. Impacts of
Elverdton tailings are
discussed. The Ravensthorpe
Nickel Project (MS0633)
occurs in the Jerdacuttup
River catchment but neither
Hydrological Processes nor
Inland Water Environmental
Quality were environmental
factors.

•

Changes in groundwater levels and changes to surface water flows
associated with the proposal;

•

The nature, extent and duration of impacts;

•

The impact of changing water quality or sources on environmental
values; and

•

Cumulative impacts with other projects and referred proposals, for
which relevant information is publicly available.

81

Analyse, discuss implications of water filled pit lakes on values (particularly
biological) both directly and in the surrounding environment.

Section 4.6.5.5.

82

Demonstrate application of the mitigation hierarchy to avoid and minimise
impacts to Inland Waters Environmental Quality.

Table 4-42.

83

Prepare a MCP consistent with the Guidelines for Preparing Mine Closure
Plans (Department of Mines, Industry Regulation and Safety and
Environmental Protection Authority, 2015), which addresses the
development of completion criteria to maintain the quality of groundwater
and surface water, and management or removal of artificial sources (i.e. pit
lakes), so that environmental values are maintained post closure.

Appendix F.

84

Provide a description of monitoring, management, closure and rehabilitation
arrangements.

Table 4-43, section 4.6.6,
Appendix F.

85

Outline the outcomes/objectives, trigger and contingency actions to ensure
impacts (direct and indirect) are not greater than predicted.

Table 4-43.

86

Demonstrate and document in the Environmental Review Document how
the Environmental Protection Authority’s objectives for this factor can be
met.

Section 4.6.7.
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Executive Summary
The subject of this Environmental Review Document (ERD) is the proposal by ACH Minerals Pty Ltd
(ACH) to develop the Ravensthorpe Gold Project (the Project). The Project is located approximately
550 kilometres (km) southeast of Perth and approximately 17 km southeast of Ravensthorpe in the
Great Southern region of Western Australia (WA) (Figure ES-1). The Project involves open pit and
underground mining for gold and copper near the former town of Kundip.
The purpose of this ERD is to inform the public, Environmental Protection Authority (EPA) and other
decision-making authorities (DMAs) about the Project and its potential environmental impacts. It
addresses potential environmental impacts associated with site establishment, mining and ore
processing operations, and also considers closure of the operations once mining and processing are
complete.
The ERD will be the basis on which submissions on the Proposal from stakeholders can be made. The
ERD, submissions and ACH’s responses to the submissions will then form the basis for the EPA’s
assessment.
An earlier proposal, the Phillips River Project (PRP), was referred to the EPA in 2005 by Tectonic
Resources NL (Tectonic). Following assessment under the EP Act, the State Minister for the
Environment approved the PRP in 2006 by issuing Ministerial Statement (MS) 716. The approval
represented by MS 716 lapsed in 2011 after the proponents failed to make a substantive
commencement on the Project and declined to request an extension to the approval. Shortly after the
approval was granted, a surge in base metal prices at the time drew the equity markets away from
gold and the project did not regain momentum.
The current proposal, the Ravensthorpe Gold Project, has an expected life of mine (LOM) of
approximately 8 years and will comprise:


Open pit and underground mining;



Storage of waste rock in two permanent landforms;



Processing of ore and storage of tailings in a permanent landform;



Mine dewatering; and



Supporting infrastructure.

The Project expects to produce almost 0.5 million ounces of gold, 0.4 million ounces of silver and over
11,300 tonnes (t) of copper. The project is summarised in Table ES1 and the location and proposed
extent of physical and operational elements is outlined in Table ES2. The land clearing required to
implement the Project is 195.4 ha. The total project footprint is 244.7 ha with the difference being
previously disturbed land (historical mining and processing dated back to the early 1900s) that will be
utilised.
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Table ES1: Ravensthorpe Gold Project - summary
Project title

Ravensthorpe Gold Project

Proponent
Name

ACH Minerals Pty Ltd

Site Name

Ravensthorpe Gold Project (revised)

Short
Description

The proposal is to revise the Philips River Gold Proposal, located approximately
17 km south-east of Ravensthorpe in the Shire of Ravensthorpe. The proposal
involves the development and operation of a gold and copper mine at the Kundip
Mine Site. The proposal includes mining from multiple open-cut pits and
underground, a processing facility, waste rock landforms, a tailings storage facility
and associated infrastructure.

Table ES2: Ravensthorpe Gold Project – location and proposed extent of physical and operational
elements
Element

Location

Existing approval
(MS716)

Proposed change
(this proposal)

Proposed extent (revised
proposal)

Total disturbance
of up to 139 ha1
including 85 ha of
native vegetation
clearing2, mining
over a 4.3-year
timeframe

Additional
disturbance of
105.7 ha including
additional native
vegetation
clearing of
110.4 ha within a
Development
Envelope of
428.4 ha, mining
over an additional
3.7 years

Clearing of up to 44.2 ha of
native Vegetation, and up to
22.5 ha of previously cleared
land within a development
envelope of 428.4 ha, mining
over an 8 year timeframe.

Physical elements
Mine pit
(Kaolin Pit)
Mine pit
(Harbour View
Pit)
Mine pit (Flag
Pit)

Figure
ES2

Waste rock
landform
(North)

Waste rock
landform
(South)

Clearing of up to 37.1 ha of
native vegetation, and up to
2.3 ha of previously cleared
land within a development
envelope of 428.4 ha.
Clearing of up to 45.5 ha of
native vegetation, and up to
1.2 ha of previously cleared
land within a development
envelope of 428.4 ha.

1 Total PRP disturbance included 95 ha at Kundip Mine Site, 15 ha for a haul road from Kundip Mine Site to RAV8 Mine Site, and 29 ha at
Myamba Mine Site.
2
Total PRP native vegetation clearing of 85 ha included 70 ha at Kundip Mine Site and 15 ha for a haul road from Kundip Mine Site to RAV8
Mine Site.
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Element

Location

Existing approval
(MS716)

Proposed change
(this proposal)

Proposed extent (revised
proposal)

Tailings
Storage
Facility

Clearing of up to 26.7 ha of
native vegetation, and up to
2.6 ha of previously cleared
land within a development
envelope of 428.4 ha.

Site Access
Road

Clearing of up to 18.3 ha3 of
native vegetation, and up to
2.3 ha of previously cleared
land within a development
envelope of 428.4 ha.

Ancillary
Support
Infrastructure

Clearing of up to 26 ha of
native vegetation, and up to
16 ha of previously cleared
land within a development
envelope of 428.4 ha.

Operational elements
Pit dewatering

Figure
ES2

0.67 GL/year.

An additional
0.13 GL/year.

Up to 0.8 GL/year of combined
water abstraction.

Waste rock

Figure
ES2

9.7 Mt of waste
rock to be
generated over the
life of mine.

An additional 19.7
Mt of waste rock
to be generated
over the life of
mine.

Up to 29.4 Mt of waste rock to
be generated over the life of
mine.

Tailings
storage

Figure
ES2

No amount
specified.

2 Mm3 of tailings
to be deposited
throughout the
life of mine.

2 Mm3 of tailings to be
deposited throughout the life
of mine.

Power supply

Figure
ES2

Supplied via the
Hopetoun power
grid and diesel
generators.

No requirement
to connect to, or
draw electricity
from, power grid.
Supplied by 6 MW
diesel generator
power plant.

Up to 6 MW diesel generator
power plant.

3
This number represents a minor correction to that shown in S43A Notice of Decision dated 19 October 2018. There is no change to the
total disturbance footprint of 244.7 ha.
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Element

Location

Transport

Fig. 2-4

Existing approval
(MS716)

Proposed change
(this proposal)

Proposed extent (revised
proposal)

One truck per
hour, seven days a
week, via
Ravensthorpe
Hopetoun Road to
Esperance Port or
Perth.

Haulage of ore
from satellite
mine site not
required.

60 tonne capacity semi-trailers
generating approximately 20
truck movements per month
to Fremantle Port.

The Project lies within the Fitzgerald sub-region of the Interim Biogeographic Regionalisation for
Australia (IBRA) Esperance Plains Bioregion. A key feature of the sub-region is the Fitzgerald River
National Park (FRNP), between the towns of Bremer Bay and Hopetoun, which covers an area of
almost 300,000 ha. The park is one of the largest and most botanically significant national parks in
Australia, containing almost 2,000 plant species, 75 of which are found nowhere else. FRNP is an
internationally recognised biosphere reserve under the United Nations Educational, Scientific and
Cultural Organisation (UNESCO). The Project occurs approximately 17 km from the eastern boundary
of the FRNP. The Ravensthorpe Range (Figure ES1), a series of ridges and peaks east of FRNP, is also
recognised as a centre of biodiversity and is particularly noted for a high diversity of eucalypts. The
Project occurs in the foothills of the Range.
The Project is situated less than 1 km north of the Kundip Nature Reserve (Reserve No. 31128), the
nearest reserve to the Project. Large tracts of uncleared remnant bush surrounding the Kundip mine
site are targeted for incorporation into a nature reserve (Environmental Protection Authority, 1993),
with the intent to improve the overall flora, vegetation and fauna habitat values of the Ravensthorpe
Range. The Project will not directly impact these areas.
The Project crosses the divide between the Steere River and Jerdacuttup River catchments. The Steere
River discharges to Culham Inlet while the Jerdacuttup River discharges to the Jerdacuttup Lakes.
These catchments contain a mixture of agricultural land, native vegetation and transportation routes.
The main drainage channels in the Kundip area are the Steere River and Jerdacuttup River. Regional
town and farm water are primarily supplied from dams, rainwater tanks or desalinated water piped
from Esperance.
The abandoned Elverdton mine, approximately 6 km north of the Kundip mine site, at one time was
Western Australia’s largest copper mine. Copper was discovered there in the early 1900s and mining
was undertaken intermittently through to the early 1990s. Mine tailings from Elverdton have eroded
over time with a sediment plume extending downstream into the Steere River, and in proximity to the
Ravensthorpe Gold Project.
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The following preliminary key environmental factors were identified by the EPA to be relevant for the
RGP:






Flora and Vegetation;
Terrestrial Fauna;
Terrestrial Environmental Quality;
Hydrological Processes; and
Inland Waters Environmental Quality.

Further to the above, the EPA also often identifies other environmental factors or matters as relevant
to a proposal but not significant enough to warrant full assessment by the EPA or that can be regulated
through other regulatory processes and agencies to meet the EPA’s objectives. For the RGP the other
environmental factors or matters identified include:




Social Surroundings (Heritage, Amenity);
Air Quality; and
Subterranean Fauna.

These factors have been assessed in the ERD with particular consideration of the following principles
outlined in the EP Act:






The precautionary principle;
The principle of intergenerational equity;
Principles relating to improved valuation, pricing and incentive mechanisms;
The principle of the conservation of biological diversity and ecological integrity; and
The principle of waste minimisation.

How the assessment meets the requirements of these principles is outlined in Table 4-1.
In considering the aspects of this project relevant to the environment, the proposal can be grouped
into two components:



Potential impacts on biodiversity; and
Potential impacts on soil and water.

The key potential impacts and their management are summarised in Table 7-1.
ACH acknowledges the significant biodiversity of the area in which it seeks to operate. The impact
assessment has highlighted those values and other aspects of the project to be considered and
managed. ACH has concluded that this modest project (less than 200 ha of land clearing) can be
implemented without a loss of biodiversity – the existing protection level of flora, fauna and
threatened ecological communities will not change as a result of this project. Implementation of a
range of mitigation measures will ensure the biodiversity impacts of the project are minimised.
ACH also acknowledges the potential for pollution of soil and water. Impacts associated with mining
ventures can occur for years after mining has cased, as witnessed by the Elverdton tailings project and
its ongoing impact on downstream water quality, and indeed historical disturbance within the
proposed Project Area. ACH has developed a sound understanding of the geochemical characteristics
of the material it will be handling and is proposing more investigations during operations. The ultimate
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aim is to ensure all waste rock and tailings are safely and permanently stored such that, with the
removal of the existing historical disturbance, there is a reduced liability to the State and the
community. ACH anticipates that, should this proposal receive approval under Part IV of the EP Act,
added detail about strategy and management will be required for subsidiary approvals (Mining
Proposal, Mine Closure Plan under the Mining Act, and Works Approvals and Licence under Part V of
the EP Act) prior to commencement of operations.
Table ES3: Summary of potential impacts, proposed mitigation and outcomes
Flora and vegetation
EPA objective

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

Policy and guidance

EPA (2006) - Rehabilitation of Terrestrial Ecosystems - Guidance for the Assessment of
Environmental Factors (GS 6);
EPA (2016b) - Environmental Factor Guideline - Flora and Vegetation;
EPA (2016i) - Technical Guidance: Flora and Vegetation Surveys for Environmental Impact
Assessment;
EPA (2018c) - Statement of Environmental Principles, Factors and Objectives;
DMP & EPA (2015) - Guidelines for Preparing Mine Closure Plans;
Dieback Working Group (2015) - Managing Phytophthora Dieback in Bushland;
Government of Western Australia (2011) - WA Environmental Offsets Policy; and
Government of Western Australia (2014) - WA Environmental Offsets Guidelines.

Potential impacts

Potential direct impacts will include:


Loss of native vegetation cover;



Decrease of populations of conservation significant flora; and



Decrease of extent of vegetation types of conservation significance.

Potential indirect impacts to flora and vegetation resulting from the Project are outlined
below:

Mitigation



Spread of existing weed infestations or introduction of new weed species;



Death of native vegetation due to infestation and spread of Phytophthora
cinnamomi;



Increase of dust loads on vegetation arising from construction and mining
activities, including vehicle movements and blasting;



Changes in the groundwater regime supporting groundwater-dependent
vegetation;



Fragmentation of vegetation resulting in changes in microclimate;



Alteration of surface water flows; and



Altered fire regimes resulting in loss or reduced health and condition of native
vegetation.

Avoid, Minimise, Rehabilitate
Loss of native vegetation cover
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no land clearing is undertaken without undertaking a series of checks to ensure:
o

The proposed clearing has been approved;

o
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clearing and other requirements have been assigned; and
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o

Approved permits are assessed for compliance with permit conditions.



Recover topsoil and utilise the seed bank to conduct rehabilitation of disturbed
areas as they become available.



Supplement plant recruitment from topsoil with locally-collected seed.



Develop and implement a Flora and Vegetation Management Plan.



Develop and implement a Mine Closure Plan.

Decrease of populations of conservation significant flora


Prior to commencement of construction, review project footprint to reduce or eliminate
direct impacts on the following species:



o

Calothamnus roseus (P1);

o

Lepidosperma sp. Mt Short (S. Kern et al. LCH 17510) (P1);

o

Melaleuca sophisma (P1); and

o

Thomasia sp. Hopetoun (K.R. Newbey 4896) (P2).
Undertake further sub-regional surveys for Lepidosperma sp. Elverdton (R. Jasper
et al. LCH 16844) (P1), Lepidosperma sp. Maydon (S. Kern, R. Jasper, H. Hughes LCH
17844) (P1) and Hydrocotyle tuberculata (P2).



To reduce the potential for indirect impacts, provide signage and fencing to protect
populations of these species that occur adjacent or almost adjacent to active areas.



Contribution towards resolution of Lepidosperma taxonomy to better inform future
survey efforts.

Spread of existing weed infestations or introduction of new weed species


Review existing weed mapping and signpost areas of significant weed infestations.



Educate mine personnel on the identifying and managing the key weed species.



Develop and implement weed hygiene procedures whereby vehicles and equipment
coming to site are free of weed seeds.



Use the Ground Disturbance Permit system to assess the risk of spreading weeds when
undertaking land clearing.



In active areas of the mine, scalp areas of significant weed infestations and bury soil
within a waste rock landform. If not scheduled for mining, rehabilitate any scalped
areas.



Routinely undertake site infestations and implement weed control measures (physical
removal, chemical controls) as required.

Death of native vegetation due to infestation and spread of Phytophthora cinnamomi


Adopt measures for routine management of the risk of dieback introduction and spread.



Develop and implement a Dieback Management Plan.

Increase of dust loads on vegetation arising from construction and mining activities


Water trucks will be used to suppress wheel-generated dust from access and haul roads.



The process plant will have dust suppression measures fitted, such as water sprays on
conveyors.



A photo and condition monitoring program will be developed and implemented for
vegetation. The program will be based on the likely risk (e.g. high traffic areas) and the
value of adjoining vegetation (e.g. PEC).

Altered fire regimes


ACH Minerals Ravensthorpe Gold Project ERD 1g
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Outcomes



The site will be equipped with fire extinguishers and other fire prevention measures.



A hot work permit system will be implemented.

Residual Impact:
Loss of up to 195.4 ha of high-quality vegetation. No impact on any threatened species and
no significant impact on any other species or communities of conservation significance.
Offset:
None proposed.

Terrestrial fauna
EPA objective

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

Policy and guidance

EPA (2016g) - Environmental Factor Guideline - Terrestrial Fauna;
EPA (2016j). Technical guidance – Sampling of short range endemic invertebrate fauna; and
EPA (2016l) - Technical Guidance - Terrestrial Fauna Surveys.

Potential impacts

Mitigation



Reduction and/or fragmentation of fauna habitat through clearing;



Impacts on fauna of conversation significance;



Vehicle strike causing injury or death of local fauna;



Impacts from exposure to cyanide present in TSF;



Increase in the abundance of introduced fauna impacting native fauna through
increased predation or competition for resources;



Altered fire regime;



Mine site lighting altering natural behaviour; and



Noise and vibration causing general stress and masking acoustic signals between
individuals.

Avoid, Minimise, Rehabilitate
Reduction and/or fragmentation of fauna habitat through clearing


Undertake mine rehabilitation that aims to establish vegetation units that will
provide fauna habitat and reduce fragmentation.

Impacts on fauna of conversation significance


Undertake pre-clearing surveys, targeting the possible presence of chuditch and
malleefowl. Avoid active malleefowl mounds.



Incorporate habitat requirements for key fauna into rehabilitation planning.



Undertake a further SRE survey during operations. The survey should be conducted
in winter to target land snails.

Vehicle strike


Maintain a speed limit of 40 km/h for light vehicles on internal mine roads.



Erect warning signs in any locations where fauna are regularly sighted.



Ensure employee and contractor awareness of local fauna and encourage reporting
of sightings and any incidents of vehicle strike.

Increase in the abundance of introduced fauna


Ensure all putrescible waste produced at the mine is securely stored until removed
from site.



Monitor sightings of feral fauna and undertake control measures in consultation
with stakeholders.

Mine site lighting altering natural behaviour
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Outcomes

All light sources will be aimed towards work areas and away from surrounding
habitat, using light shields as necessary to minimise light spill.

Residual Impact:
Loss of up to 195.4 ha of good quality though fragmented fauna habitat, negligible at the
regional scale. No loss of important populations of conservation significant fauna.
Offset:
None proposed.

Terrestrial environmental quality
EPA objective

To maintain the quality of land and soils so that the environmental values are protected.

Policy and guidance

Potential impacts

Mitigation



EPA (2006) - Rehabilitation of Terrestrial Ecosystems - Guidance for the assessment
of Environmental Factors (GS 6);



EPA (2016f) - Environmental Factor Guideline - Terrestrial Environmental Quality;



National Environment Protection (Assessment of Site Contamination) Measure
1999



DMP (2015b) - Guide to Departmental Requirements for the Management and
Closure of Tailings Storage Facilities (TSFs).



Instability of final landforms (waste rock landforms and tailings storage facility)
leading to wind and water erosion of landform surfaces and loss of waste rock or
tailings to nearby or downstream areas;



Reduced ability to establish vegetation post-closure due to adverse soil and
substrate conditions;



Contamination of soils and/or water by acidic and/or metalliferous drainage (AMD)
from waste rock, stockpiled ore, and/or tailings;



Impact on vegetation (naturally-occurring vegetation and the product of
revegetation efforts) through wind and water erosion of mine wastes and
potentially bioavailability of metals in mine wastes; and



Contamination of soils from saline water or hydrocarbon spills.

Avoid, Minimise, Rehabilitate
Instability of final landforms


Construct WRLs in accordance with a design that minimises erosion and provides
for stability in the long term.



Construct an engineering embankment for the TSF and maintain a minimum of
0.5 m freeboard throughout operations.



Rehabilitate all WRL and TSF surfaces at closure.

Adverse soil and substrate conditions


Recover topsoil to a depth of 0.1 m and safely stockpile for later use in
rehabilitation. Recovery and stockpiling of subsoils where they are suitable.



Cap waste rock and tailings that are potentially PAF with NAF waste rock.

Contamination of soils by acidic and/or metalliferous drainage


ACH Minerals Ravensthorpe Gold Project ERD 1g
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Prior to the commencement of operations, develop routine procedures that readily
identify PAFLC and PAF waste rock in situ and permit this material to be directed to
a PAF cell in a WRL.



Include provision of material scheduling and stockpiling in the mining program to
ensure there is adequate suitable material available at the end of mine life to
undertaken rehabilitation as planned.



Review and refine closure options during the public consultation process and
amend accordingly in documentation required for approval under the Mining Act.



Employ dust suppression measures on roads and elsewhere where visible dust is
apparent.

Impact on vegetation through wind and water erosion of mine wastes and potentially
bioavailability of metals in mine waste


Employ dust suppression measures on roads and elsewhere where visible dust is
apparent.



Rehabilitate all landforms at closure.

Contamination of soils from saline water or hydrocarbon spills

Outcomes



Educate workforce on reporting and management of spillages.



Actively manage all spillages and recover contaminated material.



Operate a bioremediation facility for treatment of hydrocarbon-affected soils.



Construct water pipelines with spill protection and undertake daily inspections.

Residual Impact:
The mine will produce some materials capable of causing pollution. However, a favourable
materials balance and a well-established approach to their management should ensure there
is no capacity for pollution to occur. The mining program can also address some historical
pollution from early mining operations.
Offset:
None required.

Hydrological processes
EPA objective

To maintain the hydrological regimes of ground water and surface water so that
environmental values are protected.

Policy and guidance

EPA (2016c) - Environmental Factor Guideline – Hydrological Processes.

Potential impacts

Mitigation



Alteration of surface water flows in the catchments and sub-catchments as a result
of clearing and placement of infrastructure, under both operational and closure
conditions (e.g. flooding of infrastructure, ponding of water, reduced or increased
downstream flows);



Temporary or permanent alteration of groundwater flows and/or groundwater
levels caused by mining voids and the abstraction of groundwater (for mine
dewatering and/or processing); and



Impacts on groundwater-dependent vegetation arising from temporary and/or
permanent changes to groundwater levels caused by the extraction of
groundwater.

Avoid, Minimise, Rehabilitate

ACH Minerals Ravensthorpe Gold Project ERD 1g



Undertake additional surface water modelling based on final landform
configuration, with modelling to consider PMF.



Design surface water management measures based on the modelling and
incorporate these measures into the site’s Mine Closure Plan.
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Outcomes

Implement the measures at site closure.

Residual Impact:
No material change to surface water movement or volume is anticipated in either the Steere
River or Jerdacuttup River catchments and no groundwater users will be affected.
Offset:
None required.

Inland water environmental quality
EPA objective

To maintain the quality of ground water and surface water so that environmental values are
protected.

Policy and guidance

Potential impacts

Mitigation



EPA (2018a) - Environmental Factor Guideline – Inland Waters;



Australian and New Zealand Environment and Conservation Council and
Agriculture and Resource Management Council of Australia and New Zealand
(ANZECC) (2000) - Australian and New Zealand Guidelines for Fresh and Marine
Water Quality: Volume 1 – The Guidelines;



Department of Environmental Regulation (2014) – Assessment and management of
contaminated sites – contaminated sites guidelines;



Department of Mines and Petroleum (DMP) (2015) - Guide to Departmental
requirements for the management and closure of tailings storage facilities (TSFs);



Department of Mines and Petroleum (DMP) (2013) - Code of Practice (CoP):
Tailings Storage Facilities in Western Australia; and



Australian National Committee on Large Dams (ANCOLD) (2012) - Guidelines on
Tailings Dams Planning, Design, Construction, Operation and Closure.



Degradation of surface water quality in the Steere and Jerdacuttup Rivers and
downstream receptors through failure of the TSF;



Degradation of surface water quality in the Steere and Jerdacuttup Rivers through
sedimentation or contamination by materials other than tailings (e.g. from
hydrocarbons);



Degradation of groundwater quality due to seepage of tailings liquor from TSF;



Degradation of groundwater quality due to chemical spills;



Degradation (post- closure) of groundwater quality in open pits; and



Degradation of groundwater quality utilised by downstream water users, (e.g.
drinking water sources).

Avoid, Minimise, Rehabilitate
Degradation of surface water quality through failure of the TSF


The TSF will be constructed, operated and closure in accordance with DMIRS and
ANCOLD requirements.



Removal of cyanide from the tailings stream will be employed in the process
circuit.



Performance of the TSF will be audited annually by an engineer.

Degradation of surface water quality in the Steere and Jerdacuttup Rivers

ACH Minerals Ravensthorpe Gold Project ERD 1g



Detailed project design will include provision for placement and sizing of sediment
traps and detention basins to minimise the potential for offsite discharge of
sediments in runoff. These facilities will be monitored and managed to ensure they
remain effective.



Monitoring of surface water quality within and outside of the Project Area will be
undertaken opportunistically.
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A photo monitoring program of creeklines and drainage will be implemented.

Degradation of groundwater due to seepage of tailings liquor


A network of groundwater monitoring bores will be installed around the TSF to
monitor water levels and water quality

Degradation of groundwater due to chemical spills


All hydrocarbons and process chemicals will be stored and managed in accordance
with Australian standards.



Spill management procedures will be developed and will include provision of spill
management supplies (e.g. spill kits) and training of personnel.

Degradation (post-closure) of groundwater quality in open pits


Outcomes

Groundwater quality monitoring in pit voids will be maintained for up to five years
post-closure.

Residual Impact:
No material change is surface water quality in Steere River or Jerdacuttup River. No impact
on other water users. Changes in groundwater quality in some pit voids over time.
Offset:
None required.

Social surroundings
EPA objective

To protect social surroundings from significant harm.

Policy and guidance



EPA (2016e) - Environmental Factor Guideline – Social Surroundings

Potential impacts



Impacts on natural and historical heritage sites; and



Public safety hazards associated with existing mining infrastructure (shafts) and
mine vehicle traffic.

Mitigation

Avoid, Minimise, Rehabilitate
Natural and historical heritage sites


Commission an archive record, including an archaeological survey, for the Harbour
View heritage place.



Avoid development near the Hopetoun – Ravensthorpe Railway Heritage Walk
Trail.

Public safety hazards

Outcomes



Public access to the Project Area will be prohibited.



Warning signs erected at mine site entrance.



Vehicle crossing signs will be established at the north and south sides of the
heritage trail intersection with the main access road.



Vegetation at the heritage trail intersection will be cleared to ensure improved
visibility for heritage trail walkers and access road users.



Ensure clear visibility for all traffic using the Hopetoun – Ravensthorpe Road and
that entering and leaving the mine site.

Residual Impact:
No significant residual impacts.
Offset:
None required.

Air quality
EPA objective

To maintain air quality and minimise emissions so that environmental values are protected.
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Policy and guidance

Potential impacts



EPA (2016a) - Environmental Factor Guideline – Air Quality; and



NSW EPA (2016) - Approved Methods for the Modelling and Assessment of Air
Pollutants in New South Wales.

The following localised potential impacts may occur:


Dust generation from movement of overburden and topsoil material, blasting and
loading waste rock and ore, processing activities and from vehicles on internal
roads and access roads.



Particulate, NOx and greenhouse gas emissions resulting primarily from:
o

Diesel combusted by the power generators;

o

Diesel combusted by non-road registered vehicles; and

o

Diesel combusted by road registered vehicles.

No impact on sensitive receptors (local residences).
Mitigation

Avoid/Minimise


Concentrate will be bagged and stored in a designated undercover area and
transported in a sealed sea container.



Dust suppression measures, e.g. water sprays, will be used in the dry component of
the processing plant.



A water truck will be used to suppress dust on haul roads.



Dust monitoring will be undertaken throughout project life.

Annual reporting of GHG emissions under the National Greenhouse and Energy Reporting
Act 2007 will be undertaken.
Outcomes

Residual Impact:
No residual impact. Cessation of activities and rehabilitation of site is expected to return air
quality to pre-mine levels.
Offset:
None required.
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1

Introduction

1.1

Purpose and scope

The subject of this Environmental Review Document (ERD) is the proposal by ACH Minerals Pty Ltd (ACH)
to develop the Ravensthorpe Gold Project (the Project). The Project is located approximately
550 kilometres (km) southeast of Perth and approximately 17 km southeast of Ravensthorpe in the Great
Southern region of Western Australia (WA) (Figure 1-1). The Project involves open pit and underground
mining for gold and copper near the former town of Kundip.
The purpose of this ERD is to inform the public, Environmental Protection Authority (EPA) and other
decision-making authorities (DMAs) about the Project and its potential environmental impacts. It
addresses potential environmental impacts associated with site establishment, mining and ore processing
operations, and also considers closure of the operations once mining and processing are complete.
The ERD will be the basis on which submissions on the Proposal from stakeholders can be made. The ERD,
submissions and ACH’s responses to the submissions will then form the basis for the EPA’s assessment.

1.2

Proponent

The Project is a proposal developed by ACH; all tenements associated with the Project are held 100% by
ACH. Company details are provided below.
Proponent
ABN
ACN
Physical Address:
Postal Address 1:

ACH Minerals Pty Ltd
89 609 225 023
609 225 023
Suite 5, 11 Ventnor Avenue, West Perth, WA 6005
PO Box 470, West Perth, WA 6872

The key Proponent contact for the referral is:
Mr Paul Bennett
Managing Director – ACH Minerals Pty Ltd
Ph: (08) 6243 3990
Email: pbennett@achminerals.com.au
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1.3

Environmental impact assessment process

1.3.1

Environmental Protection Act 1986 (WA)

Under Part IV of the Environmental Protection Act (1986) (EP Act), a proposal (as defined under Section 3
of the EP Act) may be referred to the EPA for environmental impact assessment (EIA). Section 38 of the
EP Act makes provision for the referral to the EPA of proposals by a proponent, a decision-making
authority, or any other person. The Ravensthorpe Gold Project was referred to the EPA in December 2016.
The EPA released the referral documentation for public comment in January 2017.
The referral is the trigger for the commencement of an EIA process by the EPA. The consideration from
an EIA perspective is of a ‘significant’ proposal which is defined within Section 37B(1) as “…a proposal
likely, if implemented, to have a significant effect on the environment”.
The EPA provides a range of guidance in relation to what should determine the significance or otherwise
of a proposal. The EP Act only contemplates an EIA process being undertaken on those projects which are
significant. The guidance for how this EIA process is undertaken is provided within the EPA’s
Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures 2016, as well as
the EPA’s Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures Manual 2018b.
Where the EPA determines that a proposal is or may be significant, it can require a proponent to
undertake an environmental review pursuant to Section 40(2)(b) of the EP Act. This environmental review
process can be made public. In the case of the Ravensthorpe Gold Project, the EPA made a determination
in March 2017 that the project should be assessed through a public environmental review (now termed
ERD) preceded by an environmental scoping document (ESD) prepared by the proponent. The ESD was
approved in March 2018 and is included as Appendix A.
Once the EPA has made a decision to assess a proposal, there is a process in place whereby appropriate
information should be provided to the EPA relating to the impact (or potential impact) of the proposal on
the environment. As with the referral process, the EPA can require whatever information it determines
necessary to undertake that assessment. This is stipulated through Section 40 of the EP Act. The
assessment undertaken by the EPA must be completed against one or more key environmental factors.
The EPA has provided guidelines for each factor that details the EPA’s expectations in terms of
investigation and data assessment.
The resultant ERD (this document) can be made publicly available through the provisions of Section 40(4).
Further to this, Section 40(4) also allows that any information provided as part of the assessment process
can be made available for public review. For the Ravensthorpe Gold Project, a four week consultation
period has been specified. Section 40(6) requires that the proponent provides copies at their own expense
and respond to any submissions received.
Once the EPA’s consideration of a proposal has been completed, it prepares an assessment report
containing its findings, recommendations and, in the event that the proposal were to be approved, its
recommended implementation conditions. The assessment report is also made publicly available under
the provisions of Section 44 (3) of the EP Act.
The final stage of the process is for the Minister to consider the EPA’s recommendations and to seek input
from other Ministers and DMAs on the implementation of the proposal and relevant conditions (Section
45(1) of the EP Act). Once that process is complete, the Minister releases a statement pursuant to Section
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45(5) of the EP Act and the project may be implemented in accordance with any conditions contained
within the statement.
1.3.2

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)

Under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act),
there are a number of environmental considerations which are afforded protection by the
Commonwealth and are referred to as Matters of National Environmental Significance (MNES).
Under the EPBC Act, actions that have, or are likely to have a significant impact on a matter of national
environmental significance require approval from the Australian Government Minister for the
Environment (the Minister). Such projects warrant referral to the Department of the Environment and
Energy (DEE). The DEE will then consider the proposal and determine whether it is a ‘controlled action’
and where a formal conditional approval can be granted.
An earlier version of the current proposal, the Phillips River Project (PRP), was referred under the EPBC
Act to the then Department of Environment and Heritage in 2005. It was determined to be “not a
controlled action”. Given the similarity between the PRP and the Ravensthorpe Gold Project, a further
referral has not been made.

1.4

Other approvals and regulation

1.4.1

Land tenure

The Project Area is comprised of a combination of Mining Leases and a Miscellaneous Licence, granted
under the Mining Act 1978 (Mining Act). The tenements associated with this ERD are listed in Table 1-1,
along with the underlying tenure. Cadastral details of the land in and around the Project are shown in
Figure 1-2.
1.4.2

Decision making authorities

Key DMAs for the Project have been identified, as detailed in Table 1-2.
1.4.3

Other approvals

Table 1-3 details all future approvals to be obtained in accordance with State legislation as part of WA’s
environmental approvals pathway. All approvals will be linked to tenure held under the Mining Act 1978.
Preparation of some of these secondary approvals will be undertaken concurrently with the PER process
although all require prior approval of the Project under the EP Act before they can be considered and
granted.
Note that a Licence under the Rights in Water and Irrigation 1914 to draw water from the RAV8 open pit
will not be required as the pit is not in a Proclaimed Groundwater Area.
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Table 1-1: Ravensthorpe Gold Project - land tenure and underlying cadastre
Tenement

Underlying cadastre

Relevant stakeholders

M74/41

Crown Reserve 16091: Common

Department of Mines, Industry
Regulation and Safety (DMIRS)
Department of Planning, Lands and
Heritage (DPLH)

M74/51

Crown Reserve 16091: Common
Road Reserve No. 8432;
Kundip Town Site boundary (no longer
active);
Unallocated Crown Land

DMIRS
DPLH
Shire of Ravensthorpe

M74/53

Crown Reserve 16091: Common

DMIRS
DPLH

M74/135

Crown Reserve 16091: Common

DMIRS
DPLH

M74/180

Crown Reserve 16091: Common

DMIRS
DPLH

L74/34

Crown Reserve 16091: Common;
Water Supply Reserve R11577

DMIRS
DPLH

Table 1-2: Key decision making authorities
Decision Making Authority

Relevant Legislation

Minister for Environment

Biodiversity Conservation Act 2016

Minister for Water

Rights in Water and Irrigation Act 1914

Minister for Mines and Petroleum

Mining Act 1978

Director General, Department of Water and
Environmental Regulation

Environmental Protection Act 1986
Environmental Protection (Clearing of Native
Vegetation) Regulations 2004

Executive Director, Environment Division,
Department of Mines, Industry Regulation and
Safety

Mining Act 1978

Chief Dangerous Goods Officer, Department of
Mines, Industry Regulation and Safety

Dangerous Goods Safety Act 2004

State Mining Engineer, Department of Mines,
Industry Regulation and Safety

Mines Safety and Inspection Act 1994

Chief Executive Officer, Shire of Ravensthorpe

Local Government Act 1995
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Table 1-3: Ravensthorpe Gold Project – other approvals required
Proposal activities

Type of approval

Legislation regulating the activity

All mining and processing
activities

Project Management
Plan

Mine Safety and Inspection Act 1994.

Mining Proposal
Mine Closure Plan

Mining Act 1978.

Storage, handling and
transport of dangerous
goods

Dangerous Goods
Licence

Dangerous Goods Safety Act 2004.

Blasting

Explosives Licence

Dangerous Goods (Explosives) Regulations 2007.

Clearing of native
vegetation

Native Vegetation
Clearing Permit

Environmental Protection (Clearing of Native
Vegetation) Regulations 2004.
(if not already covered under this assessment).

Mineral processing,
dewatering

Works Approval
Prescribed Premises
Licence

Environmental Protection Act 1986 (Part V).

Roadworks (where they
occur within a road
reserve)

Consent

Land Administration Act 1997; Main Roads Act
1930.

Septic disposal

Permit

Health (Treatment of Sewage and Disposal of
Effluent and Liquid Waste) Regulation 1974.
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2

The proposal

2.1

Background

An earlier proposal, the Phillips River Project (PRP), was referred to the EPA and the DEE in 2005 by
Tectonic Resources NL (Tectonic). Similar to the current proposal, PRP proposed the development of open
cut pits, underground mining and associated mining infrastructure at the Kundip site4, but also proposed
an open cut pit and associated mining infrastructure at the Trilogy site, south of Kundip. Mining and
infrastructure at Trilogy (also known as Myamba) is not included in the current proposal.
Following assessment under the EP Act, the State Minister for the Environment approved the PRP in 2006
by issuing Ministerial Statement (MS) 716. The DEE determined the PRP to be “Not a Controlled Action”
under the EPBC Act.
The approval represented by MS 716 lapsed in 2011 after the proponents failed to make a substantive
commencement on the Project and declined to request an extension to the approval. Shortly after the
approval was granted, a surge in base metal prices at the time drew the equity markets away from gold
and the project did not regain momentum.
The current proposal, the Ravensthorpe Gold Project, has an expected life of mine (LOM) of approximately
8 years and will comprise:


Open pit and underground mining;



Storage of waste rock in two permanent landforms;



Processing of ore and storage of tailings in a permanent landform;



Mine dewatering; and



Supporting infrastructure.

The Project expects to produce almost 0.5 million ounces of gold, 0.4 million ounces of silver and over
11,300 tonnes (t) of copper.
The Project area contains both high quality native vegetation and historic mining legacies. Upon
completion of the Project, it is proposed that the disturbed area, including the historic legacies, will be
rehabilitated to native vegetation (apart from the pits, which will remain as voids).
For the EIA, the EPA prescribed preliminary key environmental factors to be addressed. These factors and
the EPA’s objectives are outlined in Table 2-1. In their assessment decision, the EPA also identified two
other environmental factors that should be considered in preparing the ERD, with a third environmental
factor subsequently added (Table 2-2).

4

The Kundip mine site refers to a group of small minesites close to the former town of Kundip.
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Table 2-1: Ravensthorpe Gold Project – preliminary key environmental factors
Theme

Land

Factor

EPA objective

Flora and Vegetation

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

Terrestrial Environmental
Quality

To maintain the quality of land and soils so that
environmental values are protected.

Terrestrial Fauna

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

Hydrological Processes

To maintain the hydrological regimes of groundwater and
surface water so that environmental values are
protected.

Inland Water
Environmental Quality

To maintain the quality of groundwater and surface
water so that environmental values are protected.

Water

Table 2-2: Ravensthorpe Gold Project – other environmental factors
Theme

Factor

EPA Objective

Land

Subterranean Fauna

To maintain representation, diversity, viability and
ecological function at the species, population and
assemblage level.

Air

Air Quality

To maintain air quality and minimise emissions so that
environmental values are protected.

People

Social Surroundings

To protect social surroundings from significant harm.
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The Project design has been refined and optimised during the course of the assessment. Two applications
for changes to the proposal under section 43A of the EP Act have been submitted to the EPA. The EPA
considered these applications and both have been approved. Details of these applications are summarised
in Table 2-3.
Table 2-3: Ravensthorpe Gold Project - changes under Section 43A of the Environment Protection Act
1986
Date of
application

Date
approved

Nature of changes

Purpose of changes

14 December
2017

Decrease in area of
Development Envelope and
Disturbance Footprint.

Optimisation of the pits, WRLs and
processing plant resulting in
reduced footprints for these
structures and associated facilities
such as the TSF.

17 January
2018

26 September
2018

Decrease in area of the
Development Envelope.

Material increase in known
resources at Kundip mine site.

19 October
2018

Increase in area of Kundip
disturbance footprint.

Myamba Mine Site mineralogy
introduced excessive complexity to
the Project.

Removal of Myamba mine site
and pipeline corridor.

2.2

Justification

2.2.1

Project benefits

The Project will recover and process a high quality mineral inventory containing gold, silver and copper.
The target deposits exhibit favourable orientations, widths and grades for economic extraction. Being an
established mining locale, the Ravensthorpe region provides excellent access to infrastructure, workforce
and suppliers. The Project will provide much needed economic activity and social benefits to the region
and WA more generally, namely:


Attracting people to the region for long term employment and accommodation;



Improving the management of existing mining legacy issues at the Kundip mining centre;



Increasing the scientific knowledge of conservation significant flora, vegetation and fauna in the
Ravensthorpe Range as demonstrated by the work undertaken in preparation for this proposal;



Providing increased direct and indirect employment and training opportunities for people in the
Shire of Ravensthorpe (Shire) and nearby surrounds. Local applicants will be preferred to fill
positions subject to them having the requisite skills; all positions will be encouraged and
incentivised to be based locally (residential);
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Providing an opportunity for numerous marginal gold/ copper deposits in the Phillips River
mineral field to be developed as a result of the establishment of processing facilities at Kundip;
and



Supporting existing local businesses and promoting the creation of new business opportunities in
the Shire which will support the mining operation.

In addition to these social benefits, the Proposal represents an opportunity to rehabilitate legacy
environmental impacts from historical mining at the Project Area as part of a broader rehabilitation and
mine closure programme.
2.2.2

Alternatives considered

For any mine, the immediate limitation is the location of the ore bodies which in turn affects the locations
to which ore and waste rock can be economically hauled. That limitation aside, a number of alternatives
were considered in developing the current proposal (Table 2-4).
Table 2-4: Ravensthorpe Gold Project – alternatives considered
Aspect of project

Alternatives considered

Ore processing
(location)

The PRP proposed transporting ore to an offsite processing plant at the RAV8
Mine Site (situated 17 km northeast of the Project). This approach involved
constructing a haul road through a proposed Nature Reserve adjacent to Kundip.
This alternative has since been discarded as:

Ore processing
(methods)



The processing facility at RAV8 has been deconstructed and the site
largely rehabilitated;



Direct and indirect impacts to flora and vegetation in the adjacent
proposed Nature Reserve will be avoided;



Impacts to fauna through habitat fragmentation and vehicle strikes are
reduced; and



Significantly reduced haulage costs.

A heap leach facility was considered for processing deeply weathered oxide gold
ores. This approach would remove the need for a processing plant and separate
TSF to process and dispose of oxide gold ores and tailings. However, a process
plant and TSF would ultimately be required to treat sulphide and transitional
ores. The heap leach facility will not be considered as:

ACH Minerals Ravensthorpe Gold Project ERD 1g



A processing plant will result in superior recovery rates of gold from both
oxide and transitional ores;



A processing plant is able to process the sulphide ores which occur at
Kundip as well as the oxide and transitional material; and



When treatment of both oxide and sulphide ores is considered, there is
limited opportunity to reduce the project footprint.
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Aspect of project

Alternatives considered

Satellite ore body

The PRP proposed to mine from ore bodies at two mine sites - Kundip and
Myamba (Trilogy). The currently proposed Project now proposes to mine ore at
Kundip only as:

Waste rock
landforms



Further studies into the technical and commercial viability of the have
led to a material increase in the known resources capable of
commercialisation at Kundip;



Differing mineralogy at Myamba relative to Kundip introduces a level of
processing complexity (and potentially environmental risk) to the Project
disproportionate to the potential addition to Project life.

The PRP included two WRLs at Kundip. This design was subsequently revised to
one centrally located large WRL. However, further Project refinement and
optimisation has seen the mine site plan revert to two WRLs. The use of two
WRLs will allow greater control over deposition of varying waste types, reduce
distances required to travel from pits to WRLs (reducing potential traffic strike
impacts on fauna and GHG emissions), and result in smaller, more stable final
landforms with reduced aesthetic impacts.
It is noted both WRLs are designed to a maximum height of 195 metres (m)
Australian Height Datum (AHD), 31 m below the maximum topographic elevation
within the Project Area (226 m AHD). WRL designs with greater vertical extents
were considered, which would have reduced the disturbance footprint of the
landforms. The maximum height of 195 m AHD was selected, however, to
preserve visual amenity from Hopetoun - Ravensthorpe Road during operation
and following closure and rehabilitation.
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2.3

Proposal description

2.3.1

Overview

Key Project characteristics are summarised below in Table 2-5 and Table 2-6.
Table 2-5: Ravensthorpe Gold Project - summary
Project title

Ravensthorpe Gold Project

Proponent
Name

ACH Minerals Pty Ltd

Site Name

Ravensthorpe Gold Project (revised)

Short
Description

The proposal is to revise the Philips River Gold Proposal, located approximately
17 km south-east of Ravensthorpe in the Shire of Ravensthorpe. The proposal
involves the development and operation of a gold and copper mine at the Kundip
Mine Site. The proposal includes mining from multiple open-cut pits and
underground, a processing facility, waste rock landforms, a tailings storage facility
and associated infrastructure.

The layout of the Project is shown in Figure 2-1. This figure shows the Development Envelope (defined as
the area within which all the proposed activities will occur) and indicative footprints for each mine activity.
A comparison of the current proposal with the previously approved PRP is shown in Figure 2-2.
Table 2-6: Ravensthorpe Gold Project – location and proposed extent of physical and operational
elements
Element

Location

Existing approval
(MS716)

Proposed change
(this proposal)

Proposed extent
(revised proposal)

Total disturbance of
up to 139 ha5
including 85 ha of
native vegetation
clearing6, mining
over a 4.3-year
timeframe

Additional disturbance
of 105.7 ha including
additional native
vegetation clearing of
110.4 ha within a
Development Envelope
of 428.4 ha, mining

Clearing of up to
44.2 ha of native
Vegetation, and up to
22.5 ha of previously
cleared land within a
development envelope
of 428.4 ha, mining over
an 8 year timeframe.

Physical elements
Mine pit
(Kaolin Pit)
Mine pit
(Harbour View
Pit)
Mine pit (Flag
Pit)

Fig. 2-1,
2-2

5
Total PRP disturbance included 95 ha at Kundip Mine Site, 15 ha for a haul road from Kundip Mine Site to RAV8 Mine Site, and 29 ha at Myamba
Mine Site.
6
Total PRP native vegetation clearing of 85 ha included 70 ha at Kundip Mine Site and 15 ha for a haul road from Kundip Mine Site to RAV8 Mine
Site.
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Element

Location

Existing approval
(MS716)

Waste rock
landform
(North)

Proposed change
(this proposal)

Proposed extent
(revised proposal)

over an additional
3.7 years

Clearing of up to
37.1 ha of native
vegetation, and up to
2.3 ha of previously
cleared land within a
development envelope
of 428.4 ha.

Waste rock
landform
(South)

Clearing of up to
45.5 ha of native
vegetation, and up to
1.2 ha of previously
cleared land within a
development envelope
of 428.4 ha.

Tailings
Storage
Facility

Clearing of up to
26.7 ha of native
vegetation, and up to
2.6 ha of previously
cleared land within a
development envelope
of 428.4 ha.

Site Access
Road

Clearing of up to
18.3 ha7 of native
vegetation, and up to
2.3 ha of previously
cleared land within a
development envelope
of 428.4 ha.

Ancillary
Support
Infrastructure

Clearing of up to 26 ha
of native vegetation,
and up to 16 ha of
previously cleared land
within a development
envelope of 428.4 ha.

Operational elements
Pit dewatering

Fig. 2-1

0.67 GL/year.

An additional
0.13 GL/year.

Up to 0.8 GL/year of
combined water
abstraction.

7
This number represents a minor correction to that shown in S43A Notice of Decision dated 19 October 2018. There is no change to the total
disturbance footprint of 244.7 ha.
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Existing approval
(MS716)

Proposed change
(this proposal)

Proposed extent
(revised proposal)

Fig. 2-1

9.7 Mt of waste
rock to be
generated over the
life of mine.

An additional 19.7 Mt
of waste rock to be
generated over the life
of mine.

Up to 29.4 Mt of waste
rock to be generated
over the life of mine.

Tailings
storage

Fig. 2-1

No amount
specified.

2 Mm3 of tailings to be
deposited throughout
the life of mine.

2 Mm3 of tailings to be
deposited throughout
the life of mine.

Power supply

Fig. 2-1

Supplied via the
Hopetoun power
grid and diesel
generators.

No requirement to
connect to, or draw
electricity from, power
grid.
Supplied by 6 MW
diesel generator power
plant.

Up to 6 MW diesel
generator power plant.

Transport

Fig. 2-4

One truck per hour,
seven days a week,
via Ravensthorpe
Hopetoun Road to
Esperance Port or
Perth.

Haulage of ore from
satellite mine site not
required.

60 tonne capacity semitrailers generating
approximately 20 truck
movements per month
to Fremantle Port.

Element

Location

Waste rock
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2.3.2

Mining

Mining will target the minerals hosted within a range of rock types - fine to medium grained dacite and
andesite, feldspar porphyry (intrusive or extrusive), crystal tuffs intrusive granodiorite. Mineralisation
consists of quartz veins ranging from a few centimetres to several metres thick. The veins carry several
percent coarse iron and copper sulphide (pyrite, pyrrhotite, and chalcopyrite) with associated gold and
silver values. The ore bodies outcrop at surface and do not require substantial overburden removal.
An inventory of the total ore and waste rock anticipated to be mined at each of the deposits during the
life of the Project is presented in Table 2-7.
Table 2-7: Ravensthorpe Gold Project – estimated tonnes of ore and waste rock proposed for mining
Ore (t)

Waste rock (t)

Total (t)

2,000,000

27,770,000

29,770,000

Harbour View open pit

4,500

30,000

34,500

Flag East and West open pits

58,500

966,000

1,024,500

Underground operations

937,000

634,000

1,571,000

3,000,000

29,400,000

32,400,000

Deposit
Kaolin open pit

Total

Following removal and stockpiling of vegetation and topsoil, mining will commence with open pits.
Initially, oxide and transitional (partially oxidised) ore and waste rock will be mined. With increasing depth,
ore and waste rock will comprise fresh (unoxidised) material. Mined ore will be delivered to the ROM pad
for processing. Waste rock will be delivered directly to one of two waste rock landforms.
Underground mines will be developed at the Harbour View and Flag deposits. At the conclusion of open
pit mining, portals will be established in pit walls and a decline developed. The decline will used to access
ore bodies which will be mined using conventional underground mining methods.
2.3.3

Ore Processing

The Project includes a 400,000 tonne per year (t/y) process plant capable of processing both sulphide ore
and oxide and transitional ores. Plant throughput may peak at annualised rates of up to 800,000 t/y
depending on the blend of oxide (soft) and transitional/sulphide (hard) ores presented as plant feed. A
simplified flow chart is shown in Figure 2-3. Ore will be crushed, ground and then treated by a carbon-inleach (CIL) circuit and/or flotation circuit, depending on the mineralogy of the ore.
Flotation reagents, quicklime, caustic, hydrochloric acid, sulphuric acid and cyanide are the main reagents
used within the process plant. A cyanide destructor has been incorporated into the plant configuration to
reduce weak acid dissociable cyanide levels to below 50 milligrams per litre (mg/L) within the tailings.
Thickened tailings will be deposited to a tailings storage facility (TSF) in the south east of the Project Area.
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The processing plant will produce gold doré (doré) and a precious metals concentrate (concentrate)
containing economic quantities of gold, silver and copper.
2.3.4

Tailings disposal and storage

The Project schedule envisages total tailings production of 3.0 Mt. At an assumed average dry density of
1.5 tonnes per cubic metre (t/m3) for the stored tailings, the required tailings storage capacity is
2.0 million cubic metres (Mm3).
A combination hillside and paddock style TSF has been designed. An engineered embankment will provide
containment on three sides (east, south and west) whilst the natural topography will provide containment
on the northern side. Tailings will be discharged at an estimated solids contents of 50%. Discharge will
occur from a ring main around the eastern, southern and western embankments. Supernatant water will
be collected in a central floating decant and returned to the processing plant for re-use.
Tailings are expected to be delivered from the processing facility at a base rate of 400,000 – 500,000 t of
solids per year. The TSF has been designed to provide sufficient tailings storage capacity for the LOM.
2.3.5

Mine water supply

Several open pits and both underground mines will intersect groundwater (refer section 4-5). By year 4,
dewatering of open pits and underground operations will supply sufficient water to meet the needs of
processing and dust suppression. Prior to year 4, water will be trucked from the existing mine pit at the
RAV8 mine site (see Figure 1-1, Plate 2-1), 13 km northeast of the Kundip mine site. Approximately one
60 kL truckload per hour will initially be required. From years 4 – 8, the water supply requirement will be
met through pit dewatering and any excess dewater will be stored in a water storage facility (see Figure
2-1). Therefore, a requirement for trucking of water from RAV8 after year 3 is unlikely.
Surface water will be managed through placement of landforms and infrastructure within upper parts of
sub-catchments and outside of drainage lines where practicable, and with diversionary structures to
redirect surface water around Project infrastructure where required.
2.3.6

Ancillary infrastructure

Ancillary infrastructure will include:










Haul and access roads, using established site roads wherever possible;
Offices, crib room, ablutions and go-line hardstand area;
Workshops with associated hydrocarbon management systems and wash down area;
Laydown and storage areas;
Diesel storage and refuelling area;
Water storage infrastructure;
Vehicle washdown area;
Explosives magazine for the storage of explosives; and
Bioremediation facility.
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Plate 2-1: RAV8 open pit
Source: Talis Consultants Pty Ltd

2.3.7

Power Supply

Diesel generators will supply power to the Project. The power station will continuously generate up to
6 MW of power at 3,300 volts (active current). Power from generators will be reticulated to buildings,
plant and mines using overhead power lines.
2.3.8

Transport

The Project Area is accessed via Hopetoun - Ravensthorpe Road, which is managed by Main Roads
Western Australia (MRWA).
Concentrate will likely be sold to a smelter/refinery capable of recovering the saleable metals. As a result,
concentrate will be transported from the Project to North Fremantle for export. Concentrate will be
stored in bulka bags and placed in a sealed shipping container. The shipping containers will be transported
by road along the route shown in Figure 2-4. Total trucking distance is 560 km with each truck carrying
approximately 50 t of concentrate. Concentrate transport volumes peak in the third year of the Project at
254 round trips per year. This equates to 4.9 trips per week and 0.7 trips per day (assuming 7 working
days per week).
2.3.9

Workforce

ACH intend to predominantly conduct the Project as an owner-operator with the exception of open pit
mining and haulage operations, which will be sub-contracted to specialist service providers. The Project
will be a significant contributor to employment opportunities within the Ravensthorpe region. Where
possible, local residents will be engaged to fulfil Project roles. ACH will also promote relocation of Project
employees to the Ravensthorpe region.
There will be some requirement for fly in fly out (FIFO) personnel. Ravensthorpe Airport will be utilised as
the principal mode of transport for the FIFO workforce with existing ACH accommodation in Ravensthorpe
used to house this component of the workforce.
It is anticipated that 80 full time positions will be required on average during the operational phase of the
Project, with 110 positions required during the initial construction phase.
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2.3.10 Project Modifications to Previously Approved Phillips River Project
The Project is a revision of the previously approved PRP. Since Ministerial Approval was received for the
PRP in March 2006, a number of changes have occurred that directly and indirectly impact the Project
resulting in key differences between the PRP and this proposal. Of most significance, the PRP
contemplated trucking Kundip and Trilogy ore to RAV8 for treatment in a pre-existing processing facility.
RAV8 ceased production in 2007 and the site has largely been rehabilitated. In this revised proposal
processing will be undertaken at the Kundip Mine Site, removing the requirement for a 17 km haul road
to traverse a proposed Nature Reserve to the east and adjacent to the Project. As processing will occur
on-site it will be a requirement to construct a TSF at the Kundip Mine Site. In all other respects, the basic
elements of the Kundip Mine Site are unchanged from what was approved in 2006, being open pit and
underground mines, WRLs and associated surface infrastructure.
The Myamba (Trilogy) Mine Site has been removed from the Project. This removes the requirement to
truck ore between Myamba Mine Site and Kundip Mine Site for processing. No disturbance will occur at
Myamba Mine Site. There will be no impacts to ground water and there will be no requirement to
construct a power-water corridor within a road reserve immediately adjacent to the Kundip Nature
Reserve. The Myamba Mine Site was previously approved in 2006 as part of the PRP.
Figure 2-2 illustrates the revised project disturbance footprint compared to the approved PRP.

2.4

Local and regional context

2.4.1

Environmental context

The Project lies within the Fitzgerald sub-region of the Interim Biogeographic Regionalisation for Australia
(IBRA) Esperance Plains Bioregion (Figure 2-5). A key feature of the sub-region is the Fitzgerald River
National Park (FRNP), between the towns of Bremer Bay and Hopetoun, which covers an area of almost
300,000 ha. The park is one of the largest and most botanically significant national parks in Australia,
containing almost 2,000 plant species, 75 of which are found nowhere else. FRNP is an internationally
recognised biosphere reserve under the United Nations Educational, Scientific and Cultural Organisation
(UNESCO). The Project occurs approximately 17 km from the eastern boundary of the FRNP.
The Ravensthorpe Range (Figure 1-1), a series of ridges and peaks, is also recognised as a centre of
biodiversity. The Ravensthorpe Range is recognised as a transitional zone, containing a mix of species that
are common in the Wheatbelt and in the South Coast, while also including endemic species. The area is
particularly noted for a high diversity of eucalypts (Comer et al. 2003). The Project occurs in the foothills
of the Range.
With regard to the flora of the Ravensthorpe Range, Markey et al. (2012) note that the Range “has a large
number of geographically restricted species, species listed as threatened and species being considered
for listing. Despite the high conservation values of the range, reservation is limited to two small A Class
nature reserves off the main range. These reserves are not representative of the full diversity of flora and
communities on the range.”
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The fauna of the Ravensthorpe Range and surrounding areas is also diverse. The Range is the most
significant inland topographic feature in the Fitzgerald Biosphere Reserve, and part of an important
vegetation corridor, linking coastal vegetation with that further inland and permitting movement of fauna
when elsewhere significant agricultural clearing impedes movement.
The Project is situated less than 1 km north of the Kundip Nature Reserve (Reserve No. 31128), the nearest
reserve to the Project. Large tracts of uncleared remnant bush surrounding the Kundip mine site are
targeted for incorporation into a nature reserve (Environmental Protection Authority, 1993), with the
intent to improve the overall flora, vegetation and fauna habitat values of the Ravensthorpe Range. The
Project will not directly impact these areas.
The topography of IBRA’s Fitzgerald subregion is variable, ranging from sandplains on the coast to granite
and quartzite ranges on both the coastal plain and inland (Comer et al., 2003). Surface drainage in the
region trends north to south from the Ravensthorpe Range towards the Southern Ocean. Soil mapping
places the Project within the Ravensthorpe Zone of the Stirling Province, characterised by rolling low hills
on greenstone (mafic and ultramafic). South flowing rivers moderately dissect the zone, and soils are red
and fine textured (Government of Western Australia, 2016). The dominant vegetation of the Fitzgerald
subregion is proteaceous scrub and Mallee heaths on sandplain. Other vegetation types include herb
fields and heaths. Eucalypt woodlands also occur in gullies and foot-slopes (Thackway & Cresswell, 1995).
The Project crosses the divide between the Steere River and Jerdacuttup River catchments. The Steere
River discharges to Culham Inlet while the Jerdacuttup River discharges to the Jerdacuttup Lakes. These
catchments contain a mixture of agricultural land, native vegetation and transportation routes. The main
drainage channels in the Kundip area are the Steere River and Jerdacuttup River. Regional town and farm
water are primarily supplied from dams, rainwater tanks or desalinated water piped from Esperance.
The abandoned Elverdton mine, approximately 6 km north of the Kundip mine site, at one time was
Western Australia’s largest copper mine. Copper was discovered there in the early 1900s and mining was
undertaken intermittently through to the early 1990s. Mine tailings from Elverdton have eroded over time
with a sediment plume extending downstream into the Steere River, and in proximity to the Ravensthorpe
Gold Project.
The Project region is described as having “minor local aquifers” (Johnson, 1998; Rockwater, 2011), with
the Archaean volcanic rocks generally of low permeability. Fractures and joints in the rocks and
mineralised zones can be moderately permeable. Drainage lines typically follow fractures in underlying
rock.
Regional air quality is likely to be generally good due to the relatively sparse population and industry, and
low traffic volumes. A significant impact to regional air quality is likely to be bushfires, which tend to be
most common and most severe during summer and autumn.
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2.4.2

Social context

The Project is located within the Shire of Ravensthorpe. Key land uses in the Shire include agriculture,
mining, tourism, conservation, and industry.
The dominant regional land use is agriculture (cropping and pasture). Major crops include wheat, canola
and barley, while livestock operations are predominately sheep. Agricultural land has been heavily cleared
and modified to accommodate broad acre agricultural practises. The agricultural objective of the Shire is
to “ensure that agricultural land continues into the future as a significant, environmentally and
economically sustainable industry with capacity to capitalise on opportunities for intensification and
diversification” (Land Insights, 2015).
Much of the land surrounding Ravensthorpe has been identified as having high potential for mineral
extraction. Mining activity can be traced back to the early 1900s. The town of Kundip (Plate 2-2), now
abandoned, occurs just west of the Project and was established to support mining activity at, or near,
what is now the Kundip mine site. The town was gazetted in 1901 and was active until 1923, and
intermittently thereafter. Some old mining infrastructure remains at the Kundip mine site (Plate 2-3).
Key minerals known to occur in the region include gold, silver and copper. Other minerals known to occur
include nickel, cobalt and lithium, with the globally significant Mt Cattlin spodumene (lithium) mine
(Galaxy Resources) and the Ravensthorpe Nickel Operations (First Quantum Minerals) both occurring in
the Shire of Ravensthorpe. There are also multiple sources of mineral sands and raw materials such as
gravel, sand and limestone which can be used in construction (Land Insights, 2015). The Project is located
at the southern end of the Ravensthorpe - Kundip copper - gold belt, which stretches 20 km in a
north - south direction.
The mining objective of the Shire is to “facilitate on-going exploration, development and protection of
mineral resources and basic raw materials while ensuring that the environment and amenity in the locality
of operations are adequately safeguarded” (Land Insights, 2015).
The tourism objective of the Shire is to “encourage development of a significant and sustainable tourism
industry that promotes the unique natural environment of the Shire” (Land Insights, 2015). Coastal
locations, National Parks and reserves in the Shire offer an attraction for tourists. Hopetoun is a popular
destination for tourists.
The Hopetoun – Ravensthorpe Railway Heritage Walk Trail follows an historical railway alignment which
serviced various mining enterprises in the past, with a portion of the trail adjacent to the western Project
Area boundary.
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Plate 2-2: Town of Kundip 1908
Source: State Library of Western Australia (slwa_b3799834_1)

Plate 2-3: Kundip mine site – old battery
Source: APM Pty Ltd
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3

Stakeholder engagement

ACH is committed to open and transparent stakeholder consultation. As a relatively new company
(incorporated in December 2015 for the express purpose of acquiring the Project), ACH has a unique
opportunity to establish itself as a responsible corporate citizen in the mining industry and is therefore
committed to continuous community and stakeholder consultation.

3.1

Historical Consultation – Phillips River Project

Extensive consultation has been previously undertaken with stakeholders for the former PRP. There was
a small amount of interest in the PRP from the local community, particularly with regard to potential
employment opportunities. Overall the community sentiment towards the PRP was positive.

3.2

Key Ravensthorpe Gold Project Stakeholders

Stakeholders have been identified based on an assessment of the Project location, surrounding land users,
significant elements of the proposed impact area that may be of interest to non-government
organisations or community groups, and potential Project environmental impacts and risks. Table 3-1 lists
key stakeholders for the Project; this list is dynamic and will be updated throughout the Project life as
necessary.

3.3

Stakeholder Engagement Process

ACH has established communications with key stakeholders to ensure that any potential issues and
concerns are raised and appropriately addressed. ACH initiated a stakeholder consultation program for
the Project in February 2016. The stakeholder engagement objectives are to:


Identify key risks for the Project at an early stage, ensuring they are promptly addressed to enable
a smoother and faster approval process, and to help promote successful rehabilitation and closure
through early planning;



Ensure that Community members or groups are informed regarding the progress of the Project
and have an opportunity to comment;



Inform surrounding land users of the Project and ensure they will not be negatively impacted by
the Project activities;



Establish the post-mining land use and confirm it is acceptable to key stakeholders and any likely
post-mining land managers/ owners;



Establish a safe environment for staff and the public through early liaison regarding subjects such
as traffic management on public roads and heritage trail interaction;



Identify significant historical sites so impacts to them can be managed appropriately and in
agreement with interested parties; and



Establish key Project Area biological attributes and mitigate impacts where practicable.
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Table 3-1: Ravensthorpe Gold Project Stakeholder Register
Stakeholder Group

Specific Stakeholder
Ravensthorpe Community

Ravensthorpe Community

Hopetoun Community
Local Landholders – Farmers
Local Residents
Ravensthorpe Progress Association
Hopetoun Progress Association
Ravensthorpe Regional Chamber of Commerce
Ravensthorpe Landcare District Committee
Ravensthorpe Historical Society
Hopetoun Volunteer Fire & Emergency Services
Ravensthorpe Volunteer Fire & Rescue
Ravensthorpe State Emergency Service

Community and Industry
Groups and Organisations

St John Ambulance – Ravensthorpe Sub Centre
Hopetoun Ravensthorpe Railway Heritage Trail Steering Committee
Conservation Council
Wildflower Society
South West Aboriginal Land and Sea Council
Southern Aboriginal Corporation
Greening Australia
Mallee Fowl Preservation Group
Birds of Australia
Environmental Protection Authority

Government Regulators

Department of Water and Environmental Regulation
Department of Mines, Industry Regulation and Safety
Department of Biodiversity, Conservation and Attractions
Shire of Ravensthorpe
Department of Planning, Lands and Heritage
Department of Primary Industries and Regional Development

Local Government and
Government Agencies

Main Roads Western Australia
Heritage Council
Western Australian Museum
Water Corporation
Shire of Esperance

Traditional Owners

Wagyl Kaip/ Southern Noongar People
South West Aboriginal Land and Sea Council
Southern Ports Authority

Other

Fremantle Ports Western Australia
Goldfields Esperance Development Corporation
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ACH has actively engaged key Project stakeholders, including government departments and the local
community, to provide updates and receive feedback on proposed activities. Early engagement in this
process has allowed ACH a better understanding of stakeholder expectations for the Project and post
closure land use. This information has informed the mine planning process.
A register of Project stakeholder consultation already undertaken is presented in Appendix B.

3.4

Ongoing Stakeholder Consultation

Stakeholder consultation will be ongoing throughout the Project life. Objectives of ongoing consultation
include:


Keeping community members, groups and nearby land users up to date on Project progress and
any changes;



Addressing any complaints or grievances that are raised during mine operations;



Ensuring Government departments are kept up to date with any Project changes or issues that
may arise, including updating approval documents if required;



Ensuring closure planning is informed by key stakeholders and that all relevant stakeholders have
agreed to the proposed end land uses;



Identifying whether any infrastructure will be retained for end land users (e.g. bores) and ensuring
appropriate approvals and transfer agreements are in place; and



Ensuring all completion criteria have been met to the satisfaction of Government Regulators.

A stakeholder consultation schedule is outlined in Table 3-2.
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Table 3-2: Ravensthorpe Gold Project – ongoing stakeholder consultation
Organisation/ Stakeholder

Issue

ACH Task

Frequency / Timeframe

Environmental Protection Authority

Compliance with Part IV approval/
Ministerial Conditions.

Submission of the Environmental Review Document and follow up consultation.

2019.

Consultation in regard to Ministerial Statement compliance.

Annually.

Environmental report submission and review.

Annually.

Submission of updated Mining Proposal and Mine Closure Plan.

2019.

Submission of Project Management Plan.

2019.

Mine Closure Plans.

Annual Environmental Report.

Annually.

Mining Rehabilitation Fund.

Facilitation of Regulator inspections and compliance.

Annually or as required.

Submission of Works Approval and Licence Applications.

2019.

Water Licensing and Reporting.

Annually or as required.

Compliance with Part V Licence.

Management of Contaminated Sites.

As required.

Compliance with Contaminated Sites Act
2003.

Environmental Report submission.

Annually.

Facilitation of Regulator inspections and compliance.

Annually or as required.

Consultation regarding conservation of biological values and management of
significant flora and fauna.

As required.

Consultation regarding management of the firebreak within the Kundip Mine
Site.

Ongoing throughout
Project.

Development of Completion Criteria for Vegetation Communities and biological
aspects of the site to ensure the conservation value of surrounding vegetation
and habitats is maintained, particularly in relation to the adjacent Nature
Reserve.

Every three years (in
conjunction with MCP) or
as required.

Department of Mines, Industry
Regulation and Safety

Assessment of Project under Mining Act
1978.
Annual Environmental Reports.

Inspections and compliance.
Mine Health and Safety.
Mineral Titles.
Department of Water and
Environmental Regulation

Works Approval and Licence for Prescribed
Premises.
5C Licence for water abstraction.

Compliance in relation to groundwater
abstraction licences and Operating
Strategy.
Department of Biodiversity,
Conservation and Attractions

Management of environmental aspects
including protected flora, fauna and
vegetation communities.
Management of adjacent Kundip Nature
Reserve.
Fire Management.
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Organisation/ Stakeholder

Issue

ACH Task

Frequency / Timeframe

Shire of Ravensthorpe

Use of roads and potential impacts to
tourist sites, local heritage areas or Shire of
Ravensthorpe sites or facilities.

Consultation regarding Shire of Ravensthorpe campsite and management of
traffic/ other issues in vicinity.

As required.

Fremantle Ports Authority

Export of product from Fremantle Port.

Consultation regarding use of Fremantle Port facilities.

As required.

Main Roads Western Australia

Use of public roads to transport ore and
product between mine sites and to
Fremantle Port.

Consultation regarding roads, primarily between the Project and Fremantle Port.

2019.

Local Landholders/ Neighbours

Whether any infrastructure is to remain
post-closure.

Establish if future land managers prefer any infrastructure to remain. Transfer
agreements if required and appropriate permission from applicable Government
Agencies.

Prior to final closure.

Amenity and indirect impacts (noise, dust
etc.)

Follow-up of any complaints or grievances and management of a complaints and
grievances register.

As required.

Regular consultation regarding Project updates.

Annually or as required.

South West Aboriginal Land and
Sea Council

Identification and protection of Aboriginal
Heritage.

Consult regarding Aboriginal Heritage and Matters.

As required.

Malleefowl Preservation Group

Malleefowl.

Consultation and updates regarding potential options for a Malleefowl Research
Project.

As required.
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4

Environmental principles and factors

4.1

Environmental principles

It is the objective of the EPA, as established by Section 15 of the EP Act, to use its best endeavours:
a. to protect the environment; and
b. to prevent, control and abate pollution and environmental harm.
In order to achieve the above objectives, one of the EPA’s functions is to assess the potential
environmental impacts of significant proposals, strategic proposals and land use planning schemes.
Section 4A of the EP Act prescribes five principles to protect the environment of WA, against which
significant proposals will be assessed by the EPA:


The Precautionary Principle;



The Principle of Intergenerational Equity;



The Principle of the Conservation of Biological Diversity and Ecological Integrity;



Principles in relation to Improved Valuation, Pricing and Incentive Mechanisms; and



The Principle of Waste Minimisation.

Table 4-1 describes how ACH has given regard to and incorporated these principles during Project
planning and feasibility studies.
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Table 4-1: EP Act principles
Principle

1. Precautionary principle
Where there are threats of serious or irreversible
damage, lack of 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.

Consideration
The precautionary principle applies when “there is plausible
evidence of possible harm but scientific uncertainty and
ignorance makes it impossible to reliably quantify and
characterize the risks” (UNESCO 2005). ACH acknowledges
the potential for significant environmental impacts to occur if
mining and processing occurred outside of a rigorous impact
assessment process and regulatory framework.
For the Ravensthorpe Gold Project, the following applies:


The impacts associated with mining and processing
generally are well known in Western Australia;



Mining at Kundip has been the subject of a previous
major environmental impact assessment under the
EP Act and EPBC Act;



Prior to the assessments undertaken for the current
proposal, the project area had been the subject of a
number of flora and fauna assessments previously;



ACH has elected to undertake cyanide destruction in
the project’s tailings stream, removing an area of
environmental risk;



ACH is utilising previously disturbed areas wherever
this is possible; and



ACH is adopting tried and tested methods for
management of issues, such as prevention of the
spread of dieback and weeds.

ACH considers that scientific uncertainty has been sufficiently
reduced such that the precautionary principle is not triggered.

2. 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.

Integration of sustainable development principles into all
aspects of the Project, from the design phases through to the
operational phase, will ensure the overall environment is
maintained for future generations.
The Project will utilise existing disturbance where practicable,
reducing impacts to remnant vegetation. Comprehensive
vegetation mapping produced as an outcome of field
biological survey work has informed this process.
Closure planning and implementation will promote
consistency with the principle of intergenerational equity
through minimisation of legacies following completion of
mining operations.
The Project Area has been subjected to significant
disturbance over the last 100 years. Past mining at Kundip
incorporates numerous abandoned open shafts, a mosaic of
abandoned pits and unrehabilitated mine waste materials.
ACH intend to remediate and rehabilitate these features as
part of the RGP.
The project aims to ensure that there is no significant loss of
biodiversity as a result of the implementation of this project.
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Principle

3. Conservation of biological diversity and
ecological integrity
Conservation of biological diversity and ecological
integrity should be a fundamental consideration.

Consideration
Extensive biological knowledge has been obtained for the
Project Area through comprehensive surveys across multiple
time periods. The outcomes of these surveys have been
considered during the mine planning and design phases,
ensuring impacts to conservation significant species and
biodiversity is minimised.
ACH has committed to rehabilitation of mine disturbance to
local native vegetation following completion of mining
operations. In addition, a number of existing historical
disturbances at the Project Area will be rehabilitated.

4. Improved valuation, pricing and
incentive mechanisms
a.

Environment 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.

ACH recognises that the costs of environmental management,
monitoring are intrinsic to the overall Project costs;
environmental costs have been considered as part of Project
feasibility and are accounted for in LOM Project accounting
processes.
ACH acknowledges the cost of closure is an integrated part of
the Project; the costs of rehabilitation and closure have been
incorporated into the Product cost from commencement of
the Project.
Throughout operations ACH will endeavour to evaluate and
implement opportunities to reduce environmental impacts
and improve efficiencies in resource usage, particularly water
and energy.

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.
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Principle

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

Consideration
ACH recognises waste minimisation is a key aspect of Project
management; the approach to waste minimisation considers
the following hierarchy:


Prevention / Avoidance;



Reduction;



Re-use;



Recycling; and



Disposal.

Throughout the life of the Project, ACH will continue to
investigate waste minimisation opportunities with the aim
to minimise waste generation and disposal as much as
practical.

ACH Minerals Ravensthorpe Gold Project ERD 1g



Minimise chemicals and chemical packaging products
by importing in bulk and returning to suppliers if
possible;



Establish waste recycling programs and educate and
inform personnel to reduce the volume of materials
disposed;



Recycle dewater for use in processing and dust
suppression;



Recycling waste water from the TSF for reuse in the
processing plant;



Contain excess dewater in a designated WSF;



All potential acid forming material will be selectively
handled and appropriately encapsulated within waste
rock landforms to ensure these materials are
maintained in a stable condition;



Storage of hydrocarbons on site in suitably bunded
areas; and



Servicing and maintenance of vehicles, plant and
equipment will occur preferentially within designated
service and wash down bays at the workshop area.
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4.2

Flora and vegetation

This section discusses flora and vegetation which occurs or may occur in the Project Area.
4.2.1

EPA objective

The EPA’s objective for flora and vegetation is:
To protect flora and vegetation so that biological diversity and ecological integrity are
maintained.
4.2.2

Policy and guidance



EPA (2006) - Rehabilitation of Terrestrial Ecosystems - Guidance for the Assessment of
Environmental Factors (GS 6);



EPA (2016b) - Environmental Factor Guideline - Flora and Vegetation;



EPA (2016i) - Technical Guidance: Flora and Vegetation Surveys for Environmental Impact
Assessment;



EPA (2018c) - Statement of Environmental Principles, Factors and Objectives;



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



Dieback Working Group (2015) - Managing Phytophthora Dieback in Bushland;



Government of Western Australia (2011) - WA Environmental Offsets Policy; and



Government of Western Australia (2014) - WA Environmental Offsets Guidelines.

4.2.3

Receiving environment

4.2.3.1 Survey effort
Considerable survey work has been conducted within the Project Area and across the Ravensthorpe
Range over the past two decades. Key past local and regional flora and vegetation studies are
summarised in Table 4-2 with locations of survey points or survey extent within the Project Area
shown in Figure 4-1. The results of these studies, some of which have been captured in Department
of Biodiversity, Conservation and Attractions (DBCA) databases, have been used to inform the
approach to site-specific surveys for the current proposal and to inform the current assessment.
The Project Area itself has been well surveyed previously. A 2004 survey by Craig covered the Project
Area and included vegetation mapping. Subsequent surveys by Craig (2004a and 2005) covered parts
of the Project Area and targeted particular species of conservation significance. Hickman (2007, 2009)
subsequently established 34 quadrats within the Project Area.
A regional survey covering the Ravensthorpe Range (Craig et al., 2008) included establishment of 200
quadrats across the Ravensthorpe Range, including several within the Project Area. Subsequent
surveys (Markey et al. 2012) added a further 66 quadrats across the Ravensthorpe Range.
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Table 4-2: Key existing flora surveys and vegetation surveys – RGP and Ravensthorpe Range
Report Title

Report
Author

Year

Survey Type

Scale

Kundip Mining Leases M74/41, 51, 53, &
135 and P74/153 – Vegetation and Flora
Survey

G.F. Craig

2004

Declared Rare, Priority
Flora and Vegetation
Mapping Survey

Local

Kundip Mining Leases – Pultenaea and
Melaleuca

G.F. Craig

2004b

Targeted Declared Rare
Flora Survey

Local

Kundip Haul Road – Declared Rare and
Priority Flora Survey

G.F. Craig

2004a

Declared Rare and
Priority Flora Survey

Local

Kundip Mining Leases – Waste Dumps and
Haul Road – Declared Rare and Priority
Flora Surveys

G.F. Craig

2005

Declared Rare and
Priority Flora Survey

Local

Kundip Mining Leases Monitoring Quadrat
Survey

E. Hickman

2007

Vegetation Mapping
Survey

Local

Vegetation of the Ravensthorpe Range: Mt
Short to South Coast Highway

Craig et al.

2007

Vegetation Mapping
Survey

Regional

Vegetation of the Ravensthorpe Range,
Western Australia: Mt Short to Kundip, 1:
10,000 scale

Craig et al.

2008

Vegetation Mapping
Survey

Regional

Floristic Survey of the Ravensthorpe Range
2007

Kern et al.

2008

Vegetation Mapping
Survey

Regional

Kundip Mining Leases Additional
Monitoring Quadrat Survey

E. Hickman

2009

Declared Rare and
Priority Flora Survey

Local

Targeted and Regional Survey for
Melaleuca sp. Kundip and Melaleuca
stramentosa

N.
McQuoid

2009

Targeted Priority Flora
Survey

Regional

Floristic communities of the Ravensthorpe
Range, Western Australia

Markey et
al.

2012

Vegetation Mapping
Survey

Regional

As part of the current proposal, ACH commissioned a further round of survey work within the Project
Area which was undertaken by APM Pty Ltd (APM) (Appendix C). APM’s work is summarised in Table
4-3.
APM’s assessment used 67 quadrats within the Project Area and a further 28 quadrats outside the
Project Area. The locations of the APM quadrats are shown in Figure 4-2 and further detail on their
methodology is included in Appendix C (p28-29). An assessment of limitations associated with these
surveys is given in Table 4-5.
In WA, species of conservation significance are categorised. Species may be listed as Threatened or
included on a non-statutory list (“Priority” species) pending possible future listing (see Table 4-6 for a
summary of the various categories).
This section also considers dieback (Phytophthora cinnamomi), an introduced soil-borne pathogen
that kills a diverse range of native plant species. Surveys undertaken for the presence of dieback within
the Project Area are listed in Table 4-4.
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Table 4-3: Flora and vegetation survey work undertaken by APM for the current proposal
Date

Survey activities

August 2016

Ground-truth existing vegetation mapping (Craig 2004a), quantify the extent
of historic and recent disturbances, commence a targeted flora survey for
conservation significant flora species most likely to occur in habitats within
the Project Area (including quadrat establishment and assessment) and
opportunistic flora sampling.

May and October
2017

Targeted surveys used to gather comprehensive information on conservation
significant flora and vegetation within the Project Area. Detailed surveys
used to collect sufficient information to update the general flora and
vegetation attributes of the Project Area and to accurately assess the value
of flora and vegetation in both a local and regional context.

August 2018

Survey for Hydrocotyle tuberculata 8 and proteaceous and myrtaceous
species within disturbed low-grade stockpiles at Kundip and at other
locations outside of the Project Area.

Table 4-4: RGP Project Area – list of dieback surveys under taken over the Project Area
Report Title

8

Report Author

Year

Dieback assessment of Tectonic Resources NL, Kundip, Trilogy
and RAV8 sites.

Glevan Consulting

2006

Survey for Dieback Disease caused by Phytophthora cinnamomi
on Mining Leases within the Kundip Mining Centre Spring 2010

NRG Consultancy

2011

Kundip Mining Centre and Proposed Kundip – RAV8 Haul Road.
Phytophthora Dieback Assessment

Terratree Pty Ltd

2013

Formerly Hydrocotyle sp. Decipiens.
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Table 4-5: Study limitations – APM flora and vegetation surveys
Potential Limitation

Assessment

Availability of contextual
information on the region

No limitations.
The Craig et al. (2007 and 2008), Kern et al. (2008), and Markey et al.
(2012), in addition to DBCA records, provide sufficient contextual
information on regional flora and vegetation.

Competency / experience
of consultant conducting
survey

No limitations.
The flora and vegetation assessment was led by James Tsakalos, an
APM Senior Botanist. James specialises in Kwongkan vegetation
community patterns and environmental drivers, including using plant
functional traits to inform rehabilitation. As such, he was extremely
well qualified to lead the survey and community mapping of the
Project Area, in which Kwongkan is one of the keystone vegetation
communities.

Proportion of flora
identified, recorded and/
or collected (based on
sampling and timing)

No limitations.
The flora and vegetation was represented by 95 quadrats surveyed
over 2016 and 2017. (Some of these quadrats were at the Trilogy
prospect which was subsequently removed from the proposal). The
Targeted survey consisted of a gridded search conducted by two
botanists and one environmental scientist, with each person spaced
≈10 m apart.

Completion (further work
needed)

No limitations.
The objectives of the flora and vegetation assessment were met.
Environmental values were identified such that potential Project
impacts can be assessed. One unidentified Lepidosperma sp. was
subsequently identified by a third party after the survey report was
issued.

Remoteness and/ or
access problems

No limitations.
All areas within the Disturbance Footprint were readily accessible by
vehicle and able to be traversed on foot.

Timing, weather, season,
cycle

No material limitations.
APM undertook a Targeted survey in August 2016. Targeted and
Detailed surveys were both conducted during May (out-of-season)
and August (in-season) of 2017. Targeted Surveys were conducted
during August and September of 2018. Average winter rainfall was
recorded in 2016 but there was a substantial fall (> 150 mm) in March
2016. In 2017 a similar pattern occurred- very substantial rain in
February (~ 250 mm) followed by average to below average winter
and autumn rainfall (BoM, 2019).

Disturbances (e.g. fire,
flood, accidental human
intervention) which
affected results of the
survey

No limitations.
Vegetation condition was assessed, including completely degraded
vegetation. Vegetation surveys were undertaken in long unburnt
vegetation.
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Table 4-6: Conservation significant flora and vegetation – threat ranking
Ranking

Description

Threatened flora and
ecological
communities

Listed under the Biodiversity Conservation Act 2016 (BC Act) as warranting
special protection. Level of threat is ranked as critically endangered (CE),
endangered (EN) or vulnerable (VU).

Priority flora and
ecological
communities

A non-statutory list maintained by the Department of Biodiversity
Conservation and Attractions (DBCA). Priority species are considered to be
of conservation significance – that is they may be rare or threatened – but
cannot be considered for listing under the BC Act until there is adequate
understanding of threat levels imposed on them. Species on the Priority
flora list are assigned to one of four Priority (P) categories, P1 (highest) – P4
(lowest), based on level of knowledge/concern.

4.2.3.2 Flora
Database searches and surveys returned a total of 312 species from 50 families within the Project
Area. The families most represented were Myrtaceae (65) and Fabaceae (50) with the Proteaceae,
Cyperaceae and Ericaceae families also featuring prominently.
The database searches identified five species listed as Threatened (T) under the BC Act (Figure 4-3).
None of these taxa are known to occur in the Project Area although one – Acacia rhamphophylla – is
known from the Kundip area (Markey et al. 2009). (Acacia rhamphophylla is also listed as Endangered
under the EPBC Act). No other taxa listed as threatened were recorded in surveys of the Project Area.
Based on the available data, the assessment concludes the five threatened species identified in the
database searches are absent from the Project Area.
Database, literature searches and the APM surveys also identified a number of Priority-listed species
within the Project Area and across the nearby Ravensthorpe Range. Their locations are shown for P1
species in Figure 4-4 through to Figure 4-7 for P4 species. All Priority species recorded within the
Project Area are shown in Figure 4-8. Based on both the database searches and the surveys, the
species of conservation significance known to occur in the Project Area are listed in Table 4-7. Prior to
the APM surveys, there had already been a substantial survey effort by different botanists over many
years. Despite this, ACH notes that APM collected Lepidosperma sp. Maydon (S. Kern, R. Jasper, H.
Hughes LCH 17844) and a P4 species not previously known from the Project Area.
Surveys recorded 17 weed species, the most serious and widespread of which is bridal creeper
(Asparagus asparagoides), which is classified as a Weed of National Significance (WONS). Weed
populations generally tended to be centred on areas of past disturbance (Figure 4-9), both inside and
outside of the Development Envelope.
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Table 4-7: Priority species recorded within the Project Area
Species

Priority Database Field
listing records survey

Acacia sp. Ravensthorpe Range (B.R. Maslin 5463)

1

✔

-

Calothamnus roseus

1

✔

✔

Lepidosperma sp. Elverdton (R. Jasper et al. LCH 16844)

1

✔

-

Lepidosperma sp. Maydon (S. Kern, R. Jasper, H. Hughes
LCH 17844)

1

-

✔

Lepidosperma sp. Mt Short (S. Kern et al. LCH 17510)

1

✔

-

Melaleuca sophisma

1

✔

✔

Hydrocotyle tuberculata

2

✔

✔

Thomasia sp. Hopetoun (K.R. Newbey 4896)

2

✔

-

Dampiera sp. Ravensthorpe (G.F. Craig 8277)

3

✔

-

Grevillea fulgens

3

✔

-

Pultenaea craigiana

3

✔

✔

Acacia argutifolia

4

✔

-

Eucalyptus desmondensis

4

✔

-

Eucalyptus stoatei

4

✔

-

Marianthus mollis

4

✔

✔

Pultenaea calycina subsp. proxena

4

✔

-

Stachystemon vinosus

4

✔

✔

Thysanotus parviflorus

4

-

✔
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4.2.3.3 Vegetation and threatened and priority ecological communities
Vegetation
Beard et al. (2013) mapped the original natural vegetation presumed to have existed prior to European
settlement in Western Australia. Figure 4-10 shows the vegetation occurring in and around the Project
Area. The western and central parts of the Project Area is vegetated with a “mallee: eucalypt
shrubland” that covers 8.8 million ha across the State, 63.7% of which remains uncleared. A section of
the eastern part of the Project Area is mapped as “mallee-heath” and occurs along the southern
portion of the Ravensthorpe Range. This vegetation type covers 2.2 million ha across the State, of
which 46.5% is uncleared.
At regional and local levels, Craig (2004a) mapped the Project Area (600 ha), whilst Craig et al. (2008)
mapped two portions of the Ravensthorpe Range, one between Mt Short and Carlingup Road
(5,300 ha), and one between Carlingup Road and South Coast Highway (600 ha). In addition, the
vegetation from South Coast Highway to near Kundip (3,700 ha) was mapped as an extension of those
two portions. Overall, Craig (2004a) and Craig et al. (2008) mapped approximately 10,200 ha of
vegetation in the Ravensthorpe Range.
Subsequently, Markey et al. (2012) also undertook a detailed study across the Ravensthorpe Range
with the aim of producing “a classification of the vegetation communities on the Ravensthorpe Range
based on floristic composition, in order to allow the regional context of proposed developments to be
determined in a consistent and repeatable manner”. They described 21 communities which showed
broad agreement with the detailed mapping undertaken by Craig et al. (2008), except for one
widespread upland unit that was floristically heterogeneous. As Markey et al. (2012) did not produce
an available map of their updated vegetation descriptions, the Craig et al. (2008) mapping has been
presented and discussed here (Table 4-8; Figure 4-11). A total of 25 vegetation communities fall within
the Project Area.
During APM’s 2016 survey, the Craig et al. (2008) vegetation communities were ground truthed with
a focus on structural changes and areas that had been mapped as disturbed in 2008 and updated. Only
minor amendments were made to the boundaries of the Craig et al. (2008) vegetation units. Following
evaluation of quadrat data collected by APM, a revised assessment of vegetation communities was
developed. APM identified twelve communities occurring within two major groups. The communities
are mapped in Figure 4-12 and listed in Table 4-9. The APM mapping produced fewer vegetation units
than Craig et al. (2008) with the data leading to amalgamation of some units identified in the latter
study. For impact assessment purposes, Craig’s mapping has been preferred as it readily allows
comparison with her mapping undertaken across the Ravensthorpe Range.
APM mapped vegetation condition across the Project Area. The mapped categories are summarised
in Table 4-10. Further detail is provided in Appendix C (p69). Most of the Project Area contains
vegetation that is very good or better. Where identified, degraded vegetation is usually as a result of
historical mining activity.

ACH Minerals Ravensthorpe Gold Project ERD 1g

August 2019 | Page 4-20

Ravensthorpe Gold Project
Environmental Review Document
Assessment No.2117

Table 4-8: Vegetation mapping (Craig et al. 2008) – extent of vegetation types in Project Area
Craig Vegetation
Community Code

Total in the
Project Area
(ha)

Formal Community name

Dcir

Banksia cirsioides: Proteaceous Mallee-heaths

1.8

East

Eucalyptus astringens: Mallet dominated system

21.3

Ecli

Eucalyptus clivicola: Mallet dominated system

11.9

Efal

Eucalyptus falcata: Proteaceous Mallee-heath

1.8

Efal/ Eple

Eucalyptus falcata/ E. pleurocarpa: Proteaceous Mallee-heath

151.5

Eflo/ Espp

Eucalyptus flocktoniae/Eucalyptus species

57.2

Eflo/ Esug

Eucalyptus flocktoniae/ Eucalyptus phenax

5.1

Eflo/ Mbra

Eucalyptus flocktoniae/ Melaleuca bracteosa: Melaleuca
dominated

13.6

Eflo/ Mcuc

Eucalyptus flocktoniae/ Melaleuca cucullata: Melaleuca dominated

25.9

Eflo/ Mgor

Eucalyptus flocktoniae/ Melaleuca ulicoides: Melaleuca dominated

15.4

Elep/ Mrig

Eucalyptus leptocalyx/ Melaleuca rigidifolia

9.7

Eucalyptus occidentalis

48.6

Eucalyptus oleosa subsp. corvina/ Melaleuca pauperiflora

1.6

Epil

Eucalyptus pileata

0.3

Epla

Eucalyptus platypus

3.6

Epla/ Mcuc

Eucalyptus platypus/ Melaleuca cucullata

0.0

Epla/ Mhap

Eucalyptus platypus/ Melaleuca haplantha

4.8

Eple/ Bmed

Eucalyptus pleurocarpa/ Banksia media

32.1

Epro/ Mspp

Eucalyptus proxima/ Melaleuca species

13.7

Espo

Eucalyptus sporadica

9.3

Macu

Melaleuca acuminata

0.7

Eucalyptus species/ Melaleuca species

55.4

Eocc
Eole/ Mpau

Mallee/ Mspp

Mosaic_Ecer_and_E
Eucalyptus cernua/ Eucalyptus clivicola
cli
Mstr
Mx

44.0

Melaleuca stramentosa

62.5

Melaleuca sp. Kundip

11.0
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Table 4-9: Vegetation mapping (APM) – extent of vegetation types in Project Area
Major
Group
A

B

Vegetation
Formal Community Name
Community Code

Total in the
Project Area (ha)

1

Taxandria spathulata – Banksia heliantha

10.7

2

Eucalyptus clivicola – Eucalyptus astringens

18.1

3

Eucalyptus flocktoniae subsp. flocktoniae

0.6

4

Eucalyptus flocktoniae – Calothamnus
quadrifidus

6.7

5

Eucalyptus leptocalyx – Tetrapora verrucosa

56.6

6

Taxandria spathulata – Melaleuca rigidifolia

134.5

7

Banksia cirsioides – Eucalyptus pleurocarpa

20.0

8

Melaleuca glaberrima – Melaleuca
rigidifolia

46.0

9

Melaleuca stramentosa – Eucalyptus
flocktoniae

64.5

10

Melaleuca stramentosa – Taxandria
spathulata

44.1

11

Melaleuca cucullata – Melaleuca acuminata

90.5

12

Eucalyptus aspratilis – Eucalyptus cernua

43.7

Eucalyptus leptocalyx – Melaleuca rigidifolia

9.5

Disturbed or not mapped

71.7

Total

617.2

-

Elep/Mrig9

-

-

9

This community is a Craig et al. (2008) vegetation code. It was not surveyed for by APM, as at the time of the survey, the RGP did not
impact the community. It has been added in the total disturbance as an extra community and not a part of APM’s formal list of the 12
mapped communities.

ACH Minerals Ravensthorpe Gold Project ERD 1g

August 2019 | Page 4-25

Ravensthorpe Gold Project
Environmental Review Document
Assessment No.2117

Table 4-10: Vegetation condition mapping (APM) – summary of the Project Area
Vegetation Condition

Total in the
Project Area (ha)

Comment

Completely degraded

Primarily comprises access roads and old mine
workings.

71.7

Good to degraded

Includes recent exploration works undertaken in a
manner that allows regeneration.

3.7

Very good to excellent

Intact or more or less intact, with some areas
pristine or approaching pristine.

542.1
Total

617.2

A review of fire scar mapping (spanning back to 2007) was undertaken (Appendix C, p29). The Project
Area appears largely uninfluenced by fire although evidence of fires along the eastern and southern
boundaries is apparent from 2007 and 2008.
Threatened and priority ecological communities
There are no Threatened Ecological Communities (TECs) listed under the BC Act within the Project
Area. However, database searches identified four Priority Ecological Communities (PECs) as potentially
occurring in the Project Area:


Very open Mallee over Melaleuca sophisma10 dense heath (P1);



Banksia laevigata – Banksia lemanniana proteaceous thicket (P1);



Heath on Komatiite of the Ravensthorpe area (P3); and



Proteaceae dominated Kwongkan shrublands of the Southeast Coastal Floristic Province of
WA (P3).

The known distribution of these PECs is shown in Figure 4-13 (note each known location includes a
500 m buffer). Two PECs - Very open Mallee over Melaleuca sophisma dense heath (P1) and
Proteaceae dominated Kwongkan shrublands of the Southeast Coastal Floristic Province of WA (P3) were known to occur within the Project Area. A third PEC - Heath on Komatiite of the Ravensthorpe
area (P3) – was known to occur within 5 km of the Project Area. APM undertook a targeted search for
the latter PEC. Key components of the PEC were not located and the ‘komatiite’ geology type does not
occur within the Project Area. On this basis, the survey concluded the Heath on Komatiite of the
Ravensthorpe area (P3) PEC does not occur in the Project Area. Similarly, Banksia laevigata was not
recorded during surveys of the Project Area. Therefore, the PEC Banksia laevigata – Banksia
lemanniana proteaceous thicket (P1) is not present.

10

Formerly known as Melaleuca sp. Kundip.
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APM reviewed the available vegetation mapping and used it to refine the distribution of PECs within
the Project Area (Appendix C, p58; Figure 4-14). Their mapping of Very open Mallee over Melaleuca
sophisma dense heath (P1) was consistent with boundaries identified in the database search.
Distribution of the remaining PEC - Proteaceae dominated Kwongkan shrublands of the Southeast
Coastal Floristic Province of WA (P3) – varied significantly. For vegetation to be considered as this PEC,
there must be a projected cover value of Proteaceous species > 30% across all layers where the
shrubland occurs (Department of the Environment, 2014). Surveys identified that most vegetation
types within the Project Area did not meet this requirement, but instead were co-dominating
myrtaceous, ericoid, restoid and proteoid taxa at low strata levels.
4.2.3.4 Groundwater dependent ecosystems
Eamus (2009) identifies two types of groundwater dependent ecosystems (GDEs). The first class of
GDE - swamps, wetlands and rivers - relies on the surface expression of groundwater. Rivers and
streams that flow all year (perennially flowing) are generally groundwater dependent because a
significant proportion of their daily flow is derived from groundwater discharging into the river course.
There are no swamps or wetlands in the vicinity of the project and neither the Steere or Jerdacuttup
Rivers, nor their tributaries, flow all year. ACH notes that the Steere and Jerdacuttup Rivers occur
2.7 km to the west and 3 km to the east, respectively, of the nearest mine pit, although there are
tributaries that are closer. These tributaries are usually dry.
The second class of GDEs identified by Eamus relies on the availability of groundwater below the
surface but within the rooting depth of the vegetation. Examples of these terrestrial ecosystems
include riparian forests all across Australia and banksia woodlands in Western Australia. All require a
supply of groundwater within the root zone. None of the species recorded in surveys are known to be
obligate phreatophytes but some species (e.g. Eucalyptus occidentalis, Melaleuca cuticularis) may be
facultative phreatophytes i.e. species that can draw from groundwater but which can also meet their
water requirements through soil moisture reserves alone.
4.2.3.5 Dieback (Phytophthora cinnamomi)
In WA, dieback is a significant environmental issue for areas ranging between Geraldton in the
Midwest and Esperance on the South Coast. Dieback is particularly common in the south west of
Western Australia. The easternmost extent of the disease is recorded past Esperance and dieback has
been recorded in the Ravensthorpe area.
Dieback has been recorded in the Fitzgerald River National Park (FRNP), although there have been no
positive records of the disease in the eastern end of the FRNP (DPAW, 2013), i.e. that part of the FRNP
closest to the Project Area. Dieback is known to occur along and within the native vegetation adjoining
the Springdale Road and Masons Bay Road, south east of the Project.
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Dieback is often spread and persistent during consistent favourable temperature conditions (15 –
30 °C) and moisture conditions (>80% ambient soil moisture under aerobic conditions). The disease
naturally spreads freely in water, through the soil (root to root contact) or through the transport of
soil on vehicles and footwear etc.
Dieback assessments of the Project Area were undertaken by various consultants between 2006 and
2012 (Table 4-4). A typical dieback study will map the following vegetation assessment types:


Infested vegetation – Dieback present;



Uninfested vegetation – Dieback free;



Unmappable - Areas that had been significantly disturbed either through clearing or recent
fires; and



Uninterpretable11 - Areas of vegetation communities that are naturally devoid of plant
indicator species.

The Project has a long history of mining and disturbance which has resulted in areas being devoid of
vegetation due to clearing and hence mapped as ‘Unmappable’. Most of the proposed mining areas
were surrounded by ‘Uninterpretable’ which means that the area is completely devoid of plant species
that would indicate the presence of the disease. An amalgamation of the results of the three dieback
studies, as interpreted by Terratree in 2013 (Appendix D), is shown in Figure 4-15.
While dieback has not been suspected or recorded in the Project Area, two positive samples for
different Phytophthora species have been recorded at an access road. While other species of
Phytophthora are not as detrimental as P. cinnamomi, they still require the same management
measures and controls.
4.2.4

Potential impacts

The Project will directly impact flora and vegetation through clearing of land to establish the mine and
infrastructure. Potential direct impacts will include:

11



Loss of native vegetation cover;



Decrease of populations of conservation significant flora; and



Decrease of extent of vegetation types of conservation significance.

Uninterpretable vegetation - whilst these areas will not display the symptoms of the disease, the pathogen may still be present.
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Potential indirect impacts to flora and vegetation resulting from the Project are outlined below:


Spread of existing weed infestations or introduction of new weed species;



Death of native vegetation due to infestation and spread of Phytophthora cinnamomi;



Increase in level of dust deposition on vegetation arising from construction and mining
activities, including vehicle movements and blasting;



Changes in the groundwater regime supporting groundwater-dependent vegetation;



Fragmentation of vegetation resulting in changes in microclimate;



Alteration of surface water flows; and



Altered fire regimes resulting in loss or reduced health and condition of native vegetation.

4.2.5

Impact assessment

4.2.5.1 Loss of native vegetation cover
Removal of native vegetation has the potential to cause a range of deleterious environmental impacts.
At a large scale, these impacts may include erosion and soil degradation, water table rise and soil
salinisation, and changes in the air-land heat balance (leading to changes in microclimate). The RGP
proposal involves additional clearing of 110.4 ha over that approved under MS716, for a total of
195.4 ha of vegetation clearing. At this scale, and with rehabilitation proposed for most of that area,
large scale impacts should not be evident, particularly considering the Ravensthorpe area has half of
its original native vegetation cover remaining (Massenbauer 2006). Impacts will be evident only at a
local scale and can be partially mitigated through rehabilitation.
With regard to rehabilitation, there are limited examples of successful rehabilitation after mining in
the Ravensthorpe area. This is primarily related to the age of the operation (older operations for which
rehabilitation was not undertaken) or the phase of the operation (more recent operations for which
all or most areas disturbed are still operational). One exception is the closed RAV8 nickel mine (see
Figure 1-1). Rehabilitation is still underway but the species listed in Table 4-11 have been successfully
established on waste rock landforms and low grade stockpiles. An example of this rehabilitation work
is shown in Plate 4-1.
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Table 4-11: Plant species recorded in rehabilitation at the RAV8 nickel project
Family

Species

Apiaceae

Platysace maxwellii

Ericaeae

Acrotriche ramiflora; Leucopogon sp. Newdegate (M. Hislop 3585);
Styphelia intertexta.

Fabaceae

Acacia cyclops; A. durabilis; A. glaucoptera; A. laricina var. crassifolia; A.
saligna subsp. lindleyi ms; A. subcaerulea; Daviesia articulata; D.
nematophylla; Gastrolobium parviflorum; Jacksonia elongata;
Templetonia ?rossii.

Myrtaceae

Eucalyptus ?clivicola; E. ?phenax subsp. phenax; E. cernua, E. falcata, E.
flocktoniae subsp. flocktoniae, E. platypus subsp. platypus, E.
pleurocarpa, E. tetraptera, Melaleuca cucullata, M. hamata, M.
pauperiflora subsp. pauperiflora, M. stramentosa, M. subfalcata, M.
undulata; Taxandria spathulata.

Pittosporaceae

Billardiera coriacea.

Proteaceae

Banksia lemanniana; Grevillea patentiloba subsp. patentiloba; Hakea
laurina.

Rutaceae

Boronia inornata.

Violaceae

Hybanthus floribundus.

Plate 4-1: Vegetation on rehabilitated waste rock landform – RAV8.
Source: Talis Consultants Pty Ltd
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4.2.5.2 Decrease of populations of conservation significant flora
No threatened species will be impacted by the Project. The Project Area, however, is known to include
a number of Priority species. The impacts and their likely significance on Priority species are
summarised in Table 4-12. After considering each Priority species occurring within the Project Area,
ACH has concluded that no species is expected to be significantly impacted based on the available
information.
With regard to Lepidosperma spp., a high level of diversity has been reported within this genus across
the Greater Ravensthorpe Range (Barrett et al. 2009). They note that “forty two putative
Lepidosperma taxa have been identified” in this area. In their surveys, Markey et al. (2012) recorded
33 Lepidosperma taxa, of which only five had been formally described.
A number of Lepidosperma species were collected during the APM surveys. Collections included
species that are not of conservation significance and others for which the WA Herbarium could not
confirm an identity at the time due to taxonomic uncertainty (as discussed in Appendix C). These other
collections have subsequently been identified as one taxon – Lepidosperma sp. Maydon (S. Kern, R.
Jasper, H. Hughes LCH 17844) (P1).
Records from the Kern surveys (Kern et al. 2008) identified the following two Priority-listed
Lepidosperma species as occurring within the Project Area:


Lepidosperma sp. Elverdton (R. Jasper et al. LCH 16844) (P1); and



Lepidosperma sp. Mt Short (S. Kern et al. LCH 17510) (P1).

Kern also identified a range of other Lepidosperma spp. that are yet to be formally described but have
not been Priority-listed. All Lepidosperma spp. records for the Project Area are shown in Figure 4-16.
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Table 4-12: RGP - expected impact on Priority species recorded within the Project Area
Priority
listing

Expected impact

Acacia sp. Ravensthorpe
Range (B.R. Maslin 5463)

1

Recorded in Project Area but occurs outside of Development Envelope (see Figure 4-4).
No impact expected.

Not
significant

Calothamnus roseus

1

Originally reported as known from several populations over a range of about 10 km
(George 2010) including one population in the Project Area (Figure 4-4, Figure 4-8).
Recorded by Markey et al. (2012) in Eucalyptus falcata subsp. falcata/E. spp. mallee
shrublands near on the steep mid to upper slopes and gently inclined hillcrests of Mt
Desmond (near Elverdton) and Mt Chester (north east of Elverdton) and in lateritic
Eucalyptus pleurocarpa/E. falcata subsp. falcata mallee shrublands at the southern end
of the Ravensthorpe Range (Communities 16 and 17) as well as in three other
communities (see Figure 4-4).

Unlikely to
be
significant

Species

Significance

APM estimates the population in the Project Area to contain 750 plants, the great
majority of which occurs outside the Development Envelope. Only 12 plants (1.6% of
this population) are expected to be directly impacted with some potential for indirect
impacts at the eastern end of the population.
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Species
Lepidosperma sp. Elverdton
(R. Jasper et al. LCH 16844)

Priority
listing

Expected impact

1

One known location within the Project Area, occurs in footprint of southern waste rock
landform.
Recorded by Markey et al. (2012) as occurring in Eucalyptus desmondensis/
Allocasuarina spp. tall mallee shrubland (community 21, frequency of 25%), and also
occurring in mixed Eucalyptus flocktoniae/E. leptocalyx/E. spp. mallee shrubland and
Eucalyptus uncinata/E. incrassata/E. spp. mallee shrublands (communities 19 and 20,
frequency of 14% and 3% respectively). All three vegetation types are species-rich
mallee shrublands. The Craig vegetation mapping units associated with Markey’s
vegetation communities (19, 20 and 21) cover areas of 88 ha, 4,263 ha and 307 ha
respectively. The species is not restricted to one of Markey’s vegetation communities or
to one or a few of Craig’s vegetation mapping units.

Significance

Unlikely to
be
significant

This species is known from a range of different vegetation units and is unlikely to be
restricted to the Project Area and other currently known locations.
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Species
Lepidosperma sp. Maydon (S.
Kern, R. Jasper, H. Hughes LCH
17844)

Priority
listing

Expected impact

1

Recorded at eight locations in the Project Area, seven of which are in the Development
Envelope and one outside. One of the locations inside the Development Envelope can
be avoided.

Significance

Unlikely to
be
significant

Recorded by Markey et al. (2012) as occurring in Eucalyptus tenera/E. flocktoniae/E.
pileata tall mallee shrublands over Melaleuca spp. (as diagnostic of this vegetation
type). This vegetation type occurs in the northern section of the range on gently
inclined lower slopes around Mt Short and Overshot Hill (see Figure 4-4). Also recorded
by Markey in two other vegetation types.
This taxon is also known from the vicinity of the Ravensthorpe Nickel Project (RNP),
15 km east of the Project Area, on the eastern side of the Ravensthorpe Range. Eco
Logical Australia (2018) predominantly recorded the taxon in two vegetation types - mid
open mallee woodland dominated by Eucalyptus pleurocarpa and Eucalyptus ecostata,
and mid to low open mallee woodland of mixed taxa inc. Eucalyptus flocktoniae subsp.
flocktoniae, E phaenophylla subsp. interjacens, E. leptocalyx subsp. leptocalyx and E.
pileata. These records are broadly consistent with those of Markey et al. (2012) who
recorded the taxon in similar vegetation types. Eco Logical Australia recorded 452 plants
at eight locations outside of the proposed area of impact at RNP.
Lepidosperma sp. Mt Short (S.
Kern et al. LCH 17510)

1

Two known locations in the Project Area, occurs within Development Envelope but can
be avoided.
Recorded by Markey et al. (2012) as occurring in Eucalyptus spp./Banksia
lehmanniana/B. heliantha mallee shrublands, and also occurring in four other
communities (all species-rich mallee shrublands) (see Figure 4-4). Also known from the
vicinity of the RNP, 15 km east of the Project Area on the other side of the
Ravensthorpe Range, where Eco Logical Australia (2018) recorded the taxon at two
locations outside of the proposed area of impact at RNP. One known population of this
species occurs within the Fitzgerald River National Park (Eco Logical Australia 2018).
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Species
Melaleuca sophisma

Priority
listing
1

Expected impact

Craig (2004b) recorded 27,800 plants across five populations occurring inside and
outside of the Project Area (see Figure 4-17). Based on Craig’s mapping, an estimated
100 plants occur within the Development Envelope.

Significance

Unlikely to
be
significant

Originally described as occupying “a very restricted range in the Kundip district” (Craven
et al. 2010). In a regional targeted search, McQuoid (2009) recorded just over 60,000
plants across a small range west and south of the town of Kundip (Figure 4-17). If this
was assumed to be the total population, the overall direct impact would be less than
0.2%. Some potential for indirect impacts where the population adjoins the
development envelope.
APM also identified another population at the Ard Patrick site about 8 km north of the
Project Area. A population count was not undertaken at that location.
Hydrocotyle tuberculata

2

Two known locations in the Project Area, both occurring within the Development
Envelope (northern waste rock landform). The species is “currently known from seven
general localities spread east–west over 250 km from the Mt Ridley area (east of
Esperance) to Fitzgerald River National Park” (Perkins 2018). APM recorded another
population of 35 plants at Ard Patrick (APM 2018). The population within the Project
Area is unlikely to be significant.

Unlikely to
be
significant

Thomasia sp. Hopetoun (K.R.
Newbey 4896)

2

Two known locations within the Project Area, one occurs within the Development
Envelope (northern waste rock landform) and one outside the Development Envelope.

Unlikely to
be
significant

Recorded several times across the southern portion of the Ravensthorpe Range (see
Figure 4-5). Two populations known from the Whoogarup Range in FRNP (Rathbone
2013). The local impact is not likely to be significant.
Dampiera sp. Ravensthorpe
(G.F. Craig 8277)
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One known location within the Project Area, occurs in footprint of tailings storage
facility. Known to occur east of Kundip and north of Ravensthorpe (Figure 4-18).
Unlikely to be impacted by the removal of one or a few plants.
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significant
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Priority
listing

Expected impact

Grevillea fulgens

3

No impact, occurs outside of Development Envelope. Close to the southernmost extent
of its range (based on Markey et al. 2009).

Not
significant

Pultenaea craigiana

3

Known only from the northern end of the Ravensthorpe Range and in the vicinity of the
old town of Kundip (Wilkins 2009). Craig (2004b) estimated 158,500 plants as occurring
in a population covering an area in and south of the Project Area (Figure 4-19). APM
concluded <10 plants likely to be directly impacted. Some potential for indirect impacts
where populations occur adjacent to the disturbance footprint.

Not
significant

Acacia argutifolia

4

No impact, occurs outside of Development Envelope.

Not
significant

Eucalyptus desmondensis

4

One known location in Project Area, occurs within Development Envelope but can be
avoided. Close to the southernmost extent of its range (based on Markey et al. 2009).

Not
significant

Eucalyptus stoatei

4

No impact, occurs outside of Development Envelope.

Not
significant

Marianthus mollis

4

Craig (2005) estimated a regional population of 45,000, including a population of 42,000
“on the east side of the vermin proof fence”. Occurs within the Development Envelope.
APM (Appendix C) estimated a likely impact of 867 plants, locally significant but not
likely to alter the conservation status of the species. Likely to be a disturbance
opportunist (Markey et al. 2009) – this is consistent with its occurrence within the
Project Area near tracks and other disturbance.

Not
significant

Species

Significance

This species was listed as Endangered under the EPBC Act but was delisted in February
2018.
Pultenaea calycina subsp.
proxena
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Priority
listing

Expected impact

Stachystemon vinosus

4

Four known locations in Project Area. At the western end of its range and known to
occur almost as far east as Cape Arid National Park. Species is unlikely to be impacted by
the removal of a small number of plants.

Not
significant

Thysanotus parviflorus

4

Three known locations in Project Area, occurs within Development Envelope but all
locations can be avoided.

Not
significant

Species

ACH Minerals Ravensthorpe Gold Project ERD 1g

Significance

August 2019 | Page 4-40

240000

240500

241000

241500

242000

6271500

239500

6271500

6272000

239000

6272000

P: PO Box 454, Leederville WA 6903 | A: 604 Newcastle St, Leederville WA 6007 | T: 1300 251 070 | W: www.talisconsultants.com.au

)
"

*
#
*
#

6270500

6270500

9

4
6271000

6271000

6

*
#

4

3

6270000

6270000

3

)
"
*
#
!
(
)
"
2

)
"
)
"
1

!
(
1

5

*
#

)
*
# "

*
#

7

8

6269000

*
#

)
"

6269000

5

)
"

6269500

6269500

)
"

)
"

6268500

6268500

Service Layer Credits: Landgate / SLIP

Data source: Lepidosperma: DBCA Records: DBCA, 2019. Ravensthorpe Range Survey Records : Department of Parks and Wildlife (Biogeography Program) (2012). APM Records: APM Surveys 2016-2018.

LEPIDOSPERMA RECORDS FROM
THE PROJECT AREA
Ravensthorpe Gold Project ERD
ACH Minerals Pty Ltd

LOCALITY

Ravensthorpe Gold Project Lepidosperma (Biological Survey of
the Ravensthorpe Range (Phase 1))
Area
Lepidosperma sp. M t Short
Developm ent Envelope
(S. Kern et al. LCH 17510)
DBCA Records - Lepidosperma
(P1) (1)

LEGEND

*
#

(Priority Species)

!
(
!
(

Lepidosperma sp.
Elverdton (R. Jasper et al.
LCH 16844) (P1)
Lepidosperma sp. M t Short
(S. Kern et al. LCH 17510)
(P1)

Lepidosperma (APM Surveys)

Lepidosperma spp. (not
conservation significant)

)
"

Lepidosperma sp. M aydon
(S. Kern, R. Jasper, H.
Hughes LCH 17844) (P1)

*
#

Lepidosperma sp.
Cordingup (G.F. Craig
6138) (2)

*
#

Lepidosperma sp.
Elverdton (R. Jasper et al.
LCH 16844) (P1) (3)

*
#

Lepidosperma sp.
Jerdacuttup (R.L.Barrett
2770) (4)

*
#

Lepidosperma sp. M t
Benson (R.L. Barrett 3553)
(5)

*
#

Lepidosperma sp. M t
Burdett (M.A. Burgm an &
C. Layman M AB 3287) (6)

*
#

Lepidosperma sp.
Ravensthorpe (G.F. Craig
5188) (7)

*
#

Lepidosperma sp.
Saltbush Hill (K.R. Newbey
4118) (8)

*
#

Kalgoorlie
Coolgardie
Kambalda

¤

Lepidosperma sp. Tibialate
(R.L. Barrett 3522) (9)

0
175
350
525
Coordinate System: GDA 1994 MGA Zone 51,
Projection: Transverse Mercator, Datum: GDA 1994

metres
700

Scale @ A3: 1:13,000

Ravensthorpe
Esperance

Prepared:

F Walker

Reviewed:

G Barrett

Project No:

TE19017

Revision:
Date:
0

90

180

270

km
360

A
22/08/2019

Figure 4-16XXXXXXX

Document Path: \\server\talis\SECTION S\Environment\Projects\TE2019\TE19017 - Ravensthorpe Gold Project\GIS\Maps\ERD\TE19017_4-16_Lepidosperma_R evA.mxd

P: PO Box 454, Leederville WA 6903 | A: 604 Newcastle St, Leederville WA 6007 | T: 1300 251 070 | W: www.talisconsultants.com.au
240000

245000

250000

6275000
6270000

6270000

6275000

6280000

235000

6280000

230000

!
!
(
(

6265000

6265000

!
(

Service Layer Credits: Source: Esri, DigitalGlobe, G eoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

230000

235000

240000

MELALEUCA SOPHISMA (P1)
RGP AND SURROUNDS
Ravensthorpe Gold Project ERD
ACH Minerals Pty Ltd

LOCALITY

Ravensthorpe Gold Project Area

Kalgoorlie
Coolgardie
Kambalda

Development Envelope
LEGEND

¤

APM Records

!
(

Data source: Imagery: Landgate,
2500002016.

245000

Melaleuca sophisma

metres
0
1,000
2,000
3,000
4,000
Coordinate System: GDA 1994 MGA Zone 51
Projection: Transverse Mercator, Datum: GDA 1994
Scale @ A3: 1:80,000

All Other Records

Ravensthorpe
Esperance

Melaleuca sophisma

Prepared:

F Walker

Reviewed:

G Barrett

Project No:

TE19017

Revision:

Melaleuca sophisma population

Date:
0

90

180

270

km
360

A
21/08/2019

Figure 4-17XXXXXXX

Document Path: \\server\talis\SECTION S\Environment\Projects\TE2019\TE19017 - Ravensthorpe Gold Project\GIS\Maps\ERD\TE19017_4-17_Melaleucasophisma_RevA.mxd

P: PO Box 454, Leederville WA 6903 | A: 604 Newcastle St, Leederville WA 6007 | T: 1300 251 070 | W: www.talisconsultants.com.au
240000

245000

250000

6275000
6270000
6265000

6265000

6270000

6275000

6280000

235000

6280000

230000

Service Layer Credits: Source: Esri, DigitalGlobe, G eoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

230000

235000

Data
source: Imagery: ESRI, 2019. Flora: Atlas of Living Australia,
245000
250000 2019

240000

DAMPIERA SP. RAVENSTHORPE (P3)
RGP AND SURROUNDS
Ravensthorpe Gold Project ERD
ACH Minerals Pty Ltd

LOCALITY

Ravensthorpe Gold Project Area

Kalgoorlie
Coolgardie
Kambalda

Development Envelope
LEGEND

¤

DBCA Records
Dampiera sp. Ravensthorpe (G.F. Craig 8277)

metres
0
1,000
2,000
3,000
4,000
Coordinate System: GDA 1994 MGA Zone 51,
Projection: Transverse Mercator, Datum: GDA 1994
Scale @ A3: 1:80,000

Ravensthorpe
Esperance

Prepared:

F Walker

Reviewed:

G Barrett

Project No:

TE19017

Revision:
Date:
0

90

180

270

km
360

A
21/08/2019

Figure 4-18XXXXXXX

Document Path: \\server\Talis\SECTIONS\Environment\Projects\TE2019\TE19017 - Ravensthorpe Gold Project\GIS\Maps\ER D\TE19017_4-18_Dampiera_RevA.mxd

P: PO Box 454, Leederville WA 6903 | A: 604 Newcastle St, Leederville WA 6007 | T: 1300 251 070 | W: www.talisconsultants.com.au
240000

245000

250000

6275000
6270000

6270000

6275000

6280000

235000

6280000

230000

!
(

6265000

6265000

(
!!
(
!
(!
(
!
(

Service Layer Credits: Source: Esri, DigitalGlobe, G eoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

230000

235000

240000

PULTENAEA CRAIGIANA (P3)
RGP AND SURROUNDS
Ravensthorpe Gold Project ERD
ACH Minerals Pty Ltd

LOCALITY

Ravensthorpe Gold Project Area

Kalgoorlie
Coolgardie

Development Envelope

Kambalda

LEGEND

APM Records

!
(

2500002016.
Data source: Imagery: Landgate,

245000

¤

Pultenaea craigiana

All Other Records

0
1,100
2,200
3,300
Coordinate System: GDA 1994 MGA Zone 51
Projection: Transverse Mercator, Datum: GDA 1994

metres
4,400

Scale @ A3: 1:80,000

Ravensthorpe

Pultenaea craigiana

Esperance

Pultenaea craigiana population

Prepared:

F Walker

Reviewed:

G Barrett

Project No:

TE19017

Revision:
Date:
0

90

180

270

km
360

A
21/08/2019

Figure 4-19XXXXXXX

Document Path: \\server\talis\SECTION S\Environment\Projects\TE2019\TE19017 - Ravensthorpe Gold Project\GIS\Maps\ERD\TE19017_4-19_Pultenaeacraigiana_RevA.mxd

Ravensthorpe Gold Project
Environmental Review Document
Assessment No.2117

4.2.5.3 Decrease of extent of vegetation types of conservation significance
Table 4-13 provides an assessment of the required vegetation clearing by vegetation type12. The
assessment considers direct impacts – vegetation that will be cleared under this proposal – along with
indirect impacts. Indirect impacts are discussed in sections 4.2.5.4 to 4.2.5.10. For the purposes of
impact assessment, it has been assumed that indirect impacts, whereby vegetation could be
degraded, could occur within a 20 m buffer adjacent to cleared areas.
The most common vegetation type with the Project Area - Efal/ Eple – is equally widespread across
the Ravensthorpe Range, such that the proposed disturbance to thus vegetation type is not significant.
Two vegetation types will be impacted by more than 30% of their known occurrence. These are:




Mosaic_Ecer_and_Ecli: a mosaic of two vegetation types featuring Eucalyptus cernua, a locally
common species, and E. clivicola, a more widespread species. Noted for the occurrence of
Pultenaea craigiana (P3) (Craig 2004b), but does not appear to be a key vegetation type for
any threatened or Priority species and not representative of a TEC or PEC; and
Mstr: a heath community dominated by Melaleuca stramentosa. This species was previously
a P1 but has since been removed from the Priority list.

Two PECs occur within the Project Area. Very open Mallee over Melaleuca sophisma dense shrub
heath PEC (P1) occurs in an area in the western section of the Project Area. ACH notes that this PEC
occurs where Melaleuca sophisma is dominant and does not extend to an “intergrade” community
adjoining the PEC to the east (Eucalyptus astringens open low woodland) (DBCA 2019). In this case,
the PEC occurs outside the Development Envelope and will not be impacted.
With regard to the Proteaceae Dominated Kwongkan Shrublands of the Southeast Coastal Floristic
Province of WA, a total of 38.1 ha out of the mapped 76.6 ha of this PEC present within the Project
Area is proposed to be impacted by the Project footprint (Table 4-14) with some potential for indirect
impacts up to an additional 10 ha. Given that approximately 67,032 ha of this PEC have been mapped,
impacts to the PEC on a regional scale are expected to be low.

12
The mapping by Craig et al (2008) has been used for this purpose in preference to mapping undertaken by APM as the Craig mapping
enables comparison with the extent of the vegetation types across the Ravensthorpe Range.
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Table 4-13: Vegetation types mapped by Craig et al. (2008) – proposed direct and indirect impacts
Craig Vegetation
Community Code

Formal Community name

Area within
Ravensthorpe
Range (ha)

Total in
the
Project
Area (ha)

Direct
impacts
(ha)

Indirect
impacts
(ha)

Total direct
and
indirect
impacts
(ha)

% of total known
area
(Ravensthorpe
Range)

Dcir

Banksia cirsioides: Proteaceous Mallee-heaths

521.1

1.8

1.8

0

1.8

0.3

East

Eucalyptus astringens: Mallet dominated system

21.2

21.2

2.9

0.6

3.5

16.6

Ecli

Eucalyptus clivicola: Mallet dominated system

464.2

11

8.6

0.9

9.4

2

Efal

Eucalyptus falcata: Proteaceous Mallee-heath

155.5

1.4

0

0.2

0.2

0.1

Efal/ Eple

Eucalyptus falcata/ E. pleurocarpa: Proteaceous
Mallee-heath

2916.2

134.5

41.9

15.7

57.6

2

Eflo/ Espp

Eucalyptus flocktoniae/Eucalyptus species

178.4

51.6

31.9

10.4

42.3

23.7

Eflo/ Esug

Eucalyptus flocktoniae/ Eucalyptus phenax

88.1

5

4.5

0.2

4.7

5.3

Eflo/ Mbra

Eucalyptus flocktoniae/ Melaleuca bracteosa:
Melaleuca dominated

23

13.6

1.2

3.1

4.3

18.7

Eflo/ Mcuc

Eucalyptus flocktoniae/ Melaleuca cucullata:
Melaleuca dominated

105.2

22.5

8.6

4.7

13.3

12.6

Eflo/ Mgor

Eucalyptus flocktoniae/ Melaleuca ulicoides:
Melaleuca dominated

184.9

12.3

7.6

1.9

9.5

5.1

Elep/ Mrig

Eucalyptus leptocalyx/ Melaleuca rigidifolia

9.5

9.5

1.1

0.9

2.1

21.7

Eucalyptus occidentalis

104.2

43.2

8.8

2.9

11.7

11.2

Eucalyptus oleosa subsp. corvina/ Melaleuca
pauperiflora

47.1

1.5

1.1

0.2

1.4

2.9

Epil

Eucalyptus pileata

50.3

0.1

0

0.1

0.1

0.1

Epla

Eucalyptus platypus

106.7

2.2

0

0

0

0

Eocc
Eole/ Mpau
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Craig Vegetation
Community Code

Formal Community name

Area within
Ravensthorpe
Range (ha)

Total in
the
Project
Area (ha)

Direct
impacts
(ha)

Indirect
impacts
(ha)

Total direct
and
indirect
impacts
(ha)

% of total known
area
(Ravensthorpe
Range)

Epla/ Mcuc

Eucalyptus platypus/ Melaleuca cucullata

29.5

0

0

0

0

0

Epla/ Mhap

Eucalyptus platypus/ Melaleuca haplantha

4.4

4.2

0

0.2

0.3

6.2

Eple/ Bmed

Eucalyptus pleurocarpa/ Banksia media

331.4

30.7

16.4

4.1

20.5

6.2

Epro/ Mspp

Eucalyptus proxima/ Melaleuca species

109.8

13.4

4.3

1.8

6.1

5.6

Espo

Eucalyptus sporadica

112.7

8.9

5.4

0.1

5.5

4.9

Macu

Melaleuca acuminata

62.1

0.6

0

0.1

0.1

0.1

Eucalyptus species/ Melaleuca species

349.3

53.5

11.1

4.9

16

4.6

43.9

43.9

18.8

3.5

22.4

51

96.2

48.7

19.3

8.3

27.6

28.7

11

11

0

0

0

0.2

Disturbed

158.1

71

49.3

8.5

57.8

36.5

Total

6284

617.2

244.7

73.1

317.8

5.1

Mallee/ Mspp

Mosaic_Ecer_and_Ecli Eucalyptus cernua/ Eucalyptus clivicola
Mstr
Mx

Melaleuca stramentosa
Melaleuca sp. Kundip
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Table 4-14: RGP Project Area – direct and indirect impacts on PECs
Total in the
Project Area
(ha)

Direct
impacts
(ha)

Indirect
impacts
(ha)

Total direct and
indirect impacts
(ha)

Very open Mallee over Melaleuca sp.
Kundip dense heath PEC (P1).

34.2

<0.01

0.02

0.03

Proteaceae Dominated Kwongkan
Shrublands of the Southeast Coastal
Floristic Province of WA (P3).

76.6

38.1

10.3

48.4

Priority Ecological Community

With regard to clearing of vegetation generally, measures will be necessary to ensure vegetation
clearing is carried out in a controlled way and to ensure effective rehabilitation can be carried out. The
latter will be highly contingent on efficiently and effectively recovering, stockpiling and deploying
topsoil.
4.2.5.4 Spread of existing weed infestations or introduction of new weed species
Environmental weeds can compete for resources with native flora and disrupt ecological functions.
When intact populations of native plants are fragmented, the risk of weed incursion increases. Weed
numbers and cover can increase by:




Windblown seed from existing weed populations spreading to adjoining areas;
Weed seed in existing seed banks being spread during soil movement or disturbance; and
Weed seed entering the site or being spread through contaminated vehicles, earthmoving
equipment or construction materials.

For the proposed Project, the above factors are all risks that could apply. Bridal creeper (Asparagus
asparagoides) is a particular risk as it is common through the Project Area. However, these risks will
be mitigated through the application of routine weed monitoring, topsoil management practices and
hygiene/treatment procedures applied to vehicle and equipment movements.
4.2.5.5 Death of native vegetation due to infestation and spread of dieback (Phytophthora
cinnamomi)
The likelihood of dieback introduction and spread will be highest during construction, although it will
still need to be carefully managed during operations and rehabilitation. The likelihood of dieback
spread is highest during the following activities:





Machinery movement during construction including topsoil and waste rock stripping,
movement and storage;
Run-off of water from the surface of internal roads into Uninfested areas;
Movement of vehicles off-road or on undefined tracks, outside of mining areas (e.g. for
sampling purposes); and
Visitors to the Project bringing in Dieback infested soil and/ or plant material e.g. on tyres/
vehicles or footwear.
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Dieback introduction to Uninfested areas at the Project could cause the death of vegetation, a decline
in vegetation health and inhibit rehabilitation. Dieback could spread into surrounding undisturbed
vegetation putting currently ‘Excellent’ condition vegetation at risk. The likelihood of Phytophthora
colonisation is only moderate, however, for the following reasons:



The Project is located on the fringe of the Phytophthora pathogen’s environmental needs for
soil moisture content and temperature; and
Approximately one third of the Project Area is classified as ‘Uninterpretable’ as the plant
species present are not conducive to contamination from the disease.

While two thirds of the Project Area is classified as Uninfested or Uninterpretable, moisture retaining
areas (e.g. drainage lines and damplands) will be more susceptible to the dieback pathogen. Dieback
management protocols are therefore be established to prevent spread of the disease into these areas.
4.2.5.6 Increase of dust deposition on vegetation
Establishment of an operational mine can lead to sources of dust that include:





Blasting operations;
Excavation, loading and haulage of mined materials;
Wheel-generated dust from vehicles; and
Wind-blown dust from disturbed, open areas and structures such as product or topsoil
stockpiles.

Existing dust levels are very low (see section 5.2.3) and dust generation are expected to increase
should the project proceed. Previous dust studies have shown a ‘halo’ of dust deposition can occur
around key mine areas e.g. open pits (Matsuki et al. 2016) and a decline in the condition of vegetation
can be observed. Based on their monitoring data, they concluded that the potential impact from foliar
dust deposition on flora and vegetation is likely to be minimal and restricted to areas immediately
adjacent to the open pits (but may also occur adjacent to other areas such as stockpiles, haul roads
and waste rock landforms).
Subsequent research (Turner 2013) highlighted that the impact of foliar dust deposition is likely to
vary between species. Leaf morphological traits relating to surface roughness (e.g. the presence of
hairs or an unevenly textured leaf surface) and leaf posture (revolute, involute, or flat) were used to
predict potential dust load. However, dust load was not correlated to plant stress – species with lower
dust loads can experience more stress than species with higher dust loads. For these reasons, it is
difficult to predict with confidence the impacts associated with dust deposition on vegetation
although there are few examples of any significant impacts attributable to dust in the literature.
However, measures to minimise dust generation will be implemented in line with current industry
best practice.
4.2.5.7 Changes in the groundwater regime supporting groundwater-dependent vegetation
No vegetation known to be groundwater-dependent was recorded in surveys although some species
(e.g. Eucalyptus occidentalis, Melaleuca cuticularis) may be facultative phreatophytes i.e. may draw
upon groundwater in some environments.
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There is a tributary of the Steere River that passes through the western portion of the Project Area.
Craig’s mapping (Figure 4-11) indicates the vegetation of this area (Eocc) is dominated by Eucalyptus
occidentalis. From very limited monitoring, groundwater levels could be reasonably high in this area
(~4 mbgl), so some potential for facultative dependency cannot be ruled out. However, the tributary
is outside of the Development Envelope (except for the access road) and the drawdown from
dewatering of mine voids is not believed to extend to the tributary (see section 4.5). On this basis, no
impact on groundwater dependent vegetation is expected.
4.2.5.8 Fragmentation of vegetation
In addition to overall disturbance, the viability of plant communities and flora remaining after land
clearing may be reduced by fragmentation. Fragmentation could lead to localised changes in
microclimate (temperature, wind, and light) which could degrade communities and individual plants.
Some disruption to ecosystem processes – pollination, loss of soil fauna, and nutrient cycling – will
occur. These impacts can be largely addressed through rehabilitation of disturbed land to a form
similar to that existing previously.
4.2.5.9 Alteration of surface water flows
While there will be some alteration of surface water flow paths (see section 4.5.5.1), the Project’s
position high in the local catchments means there are no significant flows passing through the site.
Impacts on flora and vegetation from alteration to surface water flows are not expected to be
significant.
4.2.5.10

Altered fire regimes

Fire is a natural feature of the local environment, usually occurring as a result of lightning strikes.
Establishment of a mine can lead to an increased risk of bush fire through the introduction of ignition
sources, such as grinding. Electrical arcing or shorting is the largest cause of fire on mine sites generally
although surrounding areas are not usually affected.
All mine sites have fire protection measures as a matter of course. Typically these include:




Training of personnel in fire protection;
Equipping of the site with fire extinguishers and other fire prevention measures; and
Implementation of a hot work permit system.

A similar regime of fire management will be implemented at the RGP.
The site has a fire break constructed along its eastern boundary (see Figure 2-1).
4.2.6

Mitigation

The following mitigation measures will be implemented to reduce the residual impacts on flora and
vegetation. More detail is provided in management plans developed for flora and vegetation
(Appendix E) and dieback (Appendix G). Offsets relevant to this factor are discussed in section 6.
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Table 4-15: Flora and vegetation – potential impacts and mitigation measures
Potential impact
Loss of native vegetation
cover

Mitigation
hierarchy
Avoid/
Minimise/
Rehabilitate

Mitigation measures
 Develop and implement an internal Ground
Disturbance Permit system whereby no land
clearing is undertaken without undertaking a
series of checks to ensure:
o

The proposed clearing has been approved;

o

Conditions in relation to soil and subsoil
recovery, weed management, fauna
clearing and other requirements have
been assigned; and

o

Approved permits are assessed for
compliance with permit conditions.

 Recover topsoil and utilise the seed bank to
conduct rehabilitation of disturbed areas as they
become available.
 Supplement plant recruitment from topsoil with
locally-collected seed.
 Develop and implement a Flora and Vegetation
Management Plan (see draft Appendix E).
 Develop and implement a Mine Closure Plan (see
draft Appendix F).
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Potential impact
Decrease of populations of
conservation significant flora

Mitigation
hierarchy

Mitigation measures

Avoid,
Minimise,
Offset

 Prior to commencement of construction, review
project footprint to reduce or eliminate direct
impacts on the following species:
o

Calothamnus roseus (P1);

o

Lepidosperma sp. Mt Short (S. Kern et al.
LCH 17510) (P1);

o

Melaleuca sophisma (P1); and

o

Thomasia sp. Hopetoun (K.R. Newbey
4896) (P2).

 Undertake further sub-regional surveys for
Lepidosperma sp. Elverdton (R. Jasper et al. LCH
16844) (P1), Lepidosperma sp. Maydon (S. Kern,
R. Jasper, H. Hughes LCH 17844) (P1) and
Hydrocotyle tuberculata (P2).
 To reduce the potential for indirect impacts,
provide signage and fencing to protect
populations of these species that occur adjacent
or almost adjacent to active areas.
 Contribute towards resolution of Lepidosperma
taxonomy to better inform future survey efforts
Spread of existing weed
infestations or introduction
of new weed species

Avoid,
Minimise,
Rehabilitate

 Review existing weed mapping and signpost
areas of significant weed infestations.
 Educate mine personnel on the identifying and
managing the key weed species.
 Develop and implement weed hygiene
procedures whereby vehicles and equipment
coming to site are free of weed seeds.
 Use the Ground Disturbance Permit system to
assess the risk of spreading weeds when
undertaking land clearing.
 In active areas of the mine, scalp areas of
significant weed infestations and bury soil within
a waste rock landform. If not scheduled for
mining, rehabilitate any scalped areas.
 Routinely undertake site infestations and
implement weed control measures (physical
removal, chemical controls) as required.
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Mitigation
hierarchy

Mitigation measures

Death of native vegetation
due to infestation and spread
of Phytophthora cinnamomi

Avoid,
Minimise

 Adopt measures for routine management of the
risk of dieback introduction and spread.

Increase of dust loads on
vegetation arising from
construction and mining
activities

Avoid,
Minimise

Potential impact

 Develop and implement a Dieback Management
Plan (see draft Appendix G).
 Water trucks will be used to suppress wheelgenerated dust from access and haul roads.
 The process plant will have dust suppression
measures fitted, such as water sprays on
conveyors.
 A photo and condition monitoring program will
be developed and implemented for vegetation.
The program will be based on the likely risk (e.g.
high traffic areas) and the value of adjoining
vegetation (e.g. PEC).

Altered fire regimes

Avoid

 Mine personnel will be trained in fire protection.
 The site will be equipped with fire extinguishers
and other fire prevention measures.
 A hot work permit system will be implemented.
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4.2.7

Predicted outcome

Consistent with its location near the Ravensthorpe Range, the Project Area contains significant flora
and vegetation values. While no Threatened flora have been recorded, the Project Area that was the
subject of surveys identified 17 Priority-listed species – five P1, two P2, three P3 and seven P4. Impacts
on P1 species have largely been avoided with significant populations of Calothamnus roseus and
Melaleuca sophisma occurring almost completely outside the Development Envelope and a single
record for Acacia sp. Ravensthorpe Range (B.R. Maslin 5463) occurring outside of the Development
Envelope and will not be impacted.
While the remaining two P1 Lepidosperma spp. are affected by issues with taxonomy, based on
previous records, one location for one species occurs within the Development Envelope and will be
impacted. A small number of additional records of Lepidosperma spp. have not been able to be
identified and these could represent additional locations for these species although a number of other
undescribed Lepidosperma spp. occur that are not Priority-listed. Given the partially disturbed nature
of the site and the existence of large areas of undisturbed or close to undisturbed vegetation nearby,
it appears unlikely that either P1 species will be significantly impacted, particularly Lepidosperma sp.
Mt Short (S. Kern et al. LCH 17510) which has only been confirmed outside of the Development
Envelope. While not required for impact assessment, some additional survey work is proposed for
Lepidosperma sp. Elverdton (R. Jasper et al. LCH 16844), Lepidosperma sp. Maydon (S. Kern, R. Jasper,
H. Hughes LCH 17844) (both P1) and for Hydrocotyle tuberculata (P2). A financial contribution towards
the resolution of Lepidosperma taxonomy is also proposed.
Impacts to a P1 PEC (Very open Mallee over Melaleuca sophisma dense heath PEC) are very minor
while impacts to the P3 Proteaceae Dominated Kwongkan Shrublands of the Southeast Coastal
Floristic Province of WA PEC are more substantial but not significant in a regional setting.
There is potential for indirect impacts from mining activities from the introduction of weeds and
dieback. These issues are manageable using routine management techniques.
ACH acknowledges the flora and vegetation values of the area in which it proposes to operate and
believes the implementation of the thorough and targeted mitigation measures proposed suggests
that the EPA’s objective for flora and vegetation can be met.
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4.3

Terrestrial fauna

This section discusses vertebrate and invertebrate terrestrial fauna and their habitats which occur or
may occur in the project area.
4.3.1

EPA objective

The EPA’s environmental objective for terrestrial fauna is:
To protect terrestrial fauna so that biological diversity and ecological integrity are maintained.
4.3.2

Policy and guidance

The following policies and guidelines apply to terrestrial fauna:



4.3.3

EPA (2016g) - Environmental Factor Guideline - Terrestrial Fauna;
EPA (2016j). Technical guidance – Sampling of short range endemic invertebrate fauna; and
EPA (2016l) - Technical Guidance - Terrestrial Fauna Surveys.
Receiving environment

4.3.3.1 Survey effort
Comprehensive baseline biological assessments of the PRP project area were undertaken by Biota
Environmental Sciences Pty Ltd (Biota) during May and November 2004 (Biota Environmental Sciences
2004, 2005). While these surveys were conducted some time ago, the surveys were conducted using
methodologies consistent with current practice. The surveys targeted mammals, herpetofauna and
birds and helped form the basis for further surveys undertaken for the Ravensthorpe Gold Project.
The Biota surveys also included invertebrates (potential short range endemic (SRE) species) and the
results of these surveys are summarised here. The Biota reports are included as Appendix H and
Appendix I and utilised methodologies consistent with current practice.
For the current proposal, three terrestrial fauna surveys were undertaken by Animal Plant Mineral Pty
Ltd (APM) (Appendix C). All surveys were conducted with reference to the EPA guidelines listed above
or a relevant previous version. A summary of the survey effort for the Project area is provided in Table
4-16 with the methods used for targeted surveys listed in Table 4-17. Figure 4-20 shows the locations
of each of the data collection points established during the field surveys. Each point indicates trapping
arrays, recording devices or opportunistic records. An assessment of potential limitations of the APM
fauna surveys is presented in Table 4-18.
The surveys included database searches undertaken in 2016. An additional database search of DBCA
records was undertaken in March 2019 to ensure recent changes to this database were incorporated.
Fauna habitats were identified using the mapping undertaken by Craig et al. (2008) with vegetation
types aggregated into fauna habitats based on structure and position in the landscape.
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Table 4-16: Terrestrial fauna surveys undertaken for the Ravensthorpe Gold Project
Date

Survey Effort

Purpose

August
2016

Spring survey targeting conservation
significant fauna previously recorded or
highly likely to occur within the Project
Area.

June and
October
2017

Targeted surveys focussed primarily on
assessing the presence/absence of
Heath Mouse (Pseudomys shortridgei),
Chuditch (Dasyurus geoffroii), Western
Whip Bird (Mallee) (Psophodes
nigrogularis subsp. oberon), Western
Bristlebird (Dasyornis longirostris) and
Western Ground Parrot (Pezoporus
flaviventris).
Site wide assessment to locate trees of a
suitable diameter and/or containing
hollows suitable for significant Black
Cockatoo breeding.
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Desktop assessment (EPBC Protected
Matters Search Tool, NatureMap, Atlas
of Living Australia (AoLA), and DPaW
databases).
Field methods used were:


Transect observations;



Aluminium box traps;



Cage traps;



Pit traps;



Funnel traps;



Turtle traps;



Thermal trigger fauna cameras;



Acoustic recording devices; and



Opportunistic observations.
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Opportunistic
Hand Searching

Cage traps
×

×
×
×
×
×

×

×

×
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×

×
×

×

×

Psophodes nigrogularis subsp. oberon
(Western Whipbird (Mallee))

×

×

×
×
×
×

Pseudomys shortridgei (Heath Mouse Dayang)

×

Pseudomys occidentalis (Western Mouse)

×

Phascogale calura (Red-tailed Phascogale,
Kenngoor)

×

Merops ornatus (Rainbow Bee-eater)

Parantechinus apicalis (Dibbler)

×
×
×

×

Macropus irma (Western Brush Wallaby)

Myrmecobius fasciatus (Numbat Walpurti)

Aluminium Box
Traps
×

×

Macropus eugenii subsp. derbianus (Tammar
Wallaby (WA subsp))

×

Lerista viduata (Ravensthorpe Range Slider
skink)

×

Leipoa ocellata (Malleefowl)

×

×

×

×

Isoodon obesulus subsp. fusciventer (Quenda,
Southern Brown Bandicoot)

×

Hydromys chrysogaster (Water-rat)

×

Dasyurus geoffroii (Chuditch Western Quoll)
Falco peregrinus (Peregrine Falcon)

Thermal Trigger
Fauna Cameras

Call Play-back
×

×

Funnel and Pit
Trapping

×

×

Dasyornis longirostris (Western Bristlebird)

×

Calyptorhynchus latirostris (Carnaby's
Cockatoo (short-billed black-cockatoo)
Carnaby's Cockatoo)

×

Species

Transect
Observation

Table 4-17: Terrestrial fauna surveys – targeted survey methods
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Table 4-18: Assessment of fauna survey limitations
Potential Limitation

Assessment

Availability of contextual
information on the region

The Biota surveys combined with the online database searches
(Atlas of Living Australia, Protected Matters Search Tool,
NatureMap, and DBCA Database) provide sufficient contextual
information on regional fauna and fauna habitat. Other site-based
survey data was available.

Competency/ experience of
consultant conducting survey

The fauna surveys were led by Dr Mitchell Ladyman, who has
worked in the field of environmental consulting for more than 20
years. As a consultant biologist, Mitchell has worked in every
bioregion in WA, and therefore is able to draw on extensive
experience when conducting biological surveys.

Proportion of fauna identified,
recorded and/ or collected
(based on sampling and timing)

Fauna was sampled with a high survey effort (e.g. > 1000
aluminium box trap nights), using a range of methods, in 2016 and
2017. Additional thorough search of online database records
undertaken.
The proportion of fauna sampled is adequate to provide accurate
information on faunal assemblages at the site.

Completion (is further work
needed)

The objectives of the fauna assessment were met. Environmental
values were identified such that potential Project impacts can be
assessed.

Remoteness and/ or access
problems

All areas within the Disturbance Footprint were readily accessible
by vehicle and able to be traversed on foot.

Timing, weather, season, cycle

APM undertook surveys in August 2016, July 2017 and October
2017. The optimal period for the conduction of fauna surveys
under the Guidelines is September to October, or following autumn
rains. Average winter rainfall was recorded in 2016 but there was a
substantial fall (> 150 mm) in March 2016. In 2017 a similar pattern
occurred- very substantial rain in February (~ 250 mm) followed by
average to below average winter and autumn rainfall (BoM, 2019).

Disturbances (e.g. fire, flood,
accidental human intervention)
which affected results of the
survey

Fauna surveys were undertaken in long unburnt vegetation. Survey
results were not impacted by any disturbances.
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4.3.3.2 Fauna habitats
Three broad fauna habitats were identified by APM as occurring within the Project Area (Figure 4-21,
Table 4-19).
Table 4-19: Fauna habitats within the RGP development envelope
Area
(ha)

%

Habitat

Description

Damplands
and Drainage
Lines

Features a eucalypt overstorey over a diverse myrtaceous
middle storey. Sedges, grasses and herbs are a common ground
storey component.

49.1

11.5

Low Dense
Forest/ Forest

Occurs on areas of sheet wash on low gradient slopes.
Overstorey features mallees with Melaleuca and others shrubs.
In areas of poor drainage the ground storey can comprise
almost entirely of sedges such as Gahnia aristata.

33.0

7.7

Low
Woodland
Mallee and
Heath

Features a broad variety of eucalypt species and occurs over all
rises and hills. Also features a diverse proteaceous and
myrtaceous shrub layer. The predominant fauna habitat within
the Project Area.

280.8

65.5

Disturbed
areas

Historical mining disturbance, access roads and other cleared or
degraded areas.

65.5

15.3

Total

428.4

100.0

With regard to disturbed areas, historical disturbance primarily associated with mining activity has
reduced the value of parts of the Project Area for fauna habitat. In the early 1900s much of the original
vegetation in and around the former Kundip mine site was cleared, with larger trees being felled and
used for bracing mine shafts and the construction of gantries. Tall hollow-bearing eucalypts, which
would have provided nesting and roosting habitat for a number of arboreal and semi-arboreal nonvolant (non-flying) species and a number of predatory volant species, are all but absent. Nevertheless,
the area around the Kundip mine site still has intrinsic value in both vegetation and its associated
fauna assemblages and contains a significant area of remnant vegetation. A small patch (<1 ha) of
remnant vegetation between the proposed Kaolin Pit, existing Western Gem Pit and the proposed
Tailings Storage Facility, for example, continues to support a diverse array of mammals and reptiles.
The innumerable mine shafts distributed across the site also provide refuge for species such as the
Chuditch and small Microchiropteran bats which would, under normal circumstances, take refuge in
standing and fallen hollow limbs (or refugia offered by granite inselbergs).
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4.3.3.3 Terrestrial vertebrate fauna
Overall findings
Combined database searches indicate that a total of 193 vertebrate fauna species are expected to
occur within 10 km of the Project Area, comprising 127 birds, 26 mammals, seven amphibians and 33
reptiles. This database search area encompasses a significant proportion of the Ravensthorpe Range
and extends as far north as the South Coast Highway. The databases also recorded 97 invertebrate
species.
The surveys undertaken by APM recorded 101 vertebrate fauna species – 54 birds, 12 mammals, six
amphibians and 29 reptiles. This represents more than 50 % of the fauna species recorded in the broad
database searches. A listing of all vertebrate fauna recorded is provided in Appendix C.
Field surveys commonly recorded some species (>50 records) (Table 4-20). This was likely to be
attributable to the abundance of myrtaceous and proteaceous plants.
Table 4-20: Commonly recorded vertebrate species - RGP
No. of records

Species

Common Name

Glossopsitta porphyrocephala

Purple-crowned lorikeet

192

Smicrornis brevirostris

Weebill

71

Phylidonyris novaehollandiae

New Holland honeyeater

301

Zosterops lateralis

Silvereye

61

Rattus fuscipes

Bush rat

68

Tarsipes rostratus

Honey possum

87

Cercartetus concinnus

Pygmy possum

56

Table 4-21 provides a summary of species richness within each of the different habitats of the Project
Area. Vertebrate fauna species richness within the Project area has appeared to be highest within Low
Woodland Mallee and Heath habitat with a total of 96 species recorded in this habitat type, which is
also the most widespread habitat within the RGP. Damplands and Drainage areas have displayed the
lowest species richness with a total of 16 vertebrate fauna taxa recorded. Both bird and reptile species
have been richest within low woodland and low forest, possibly reflective of preferred habitat for
nesting, foraging, and shelter.
Three introduced species – feral cat, red fox and house mouse – were recorded during surveys. The
feral cat was recorded by APM while the fox was recorded by Biota in 2004. There is little doubt,
however, that both are likely to occur within the Project Area from time to time. Control efforts
occurring elsewhere may have an impact – both species are Medium priorities in Ravensthorpe Shire’s
Biosecurity Management Strategy (McQuoid 2017).
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Table 4-21: Vertebrate fauna – species richness within habitats - RGP
Species Richness
Fauna Group

Low Dense
Forest / Forest

Low Woodland Mallee
and Heath

Damplands and
Drainage

All habitats

Birds

23

49

3

56

Reptiles

12

27

2

29

Amphibians

0

5

2

6

Mammals

8

15

9

22

43

96

16

113

Total

Vertebrate fauna of conservation significance
A total of 38 species of vertebrate fauna of conservation significance potentially occur or occur within
the Project Area (Table 4-22). These include both species recorded in database searches and species
recorded during surveys. In considering the habitat preferences of each species (as detailed in
Appendix C), the likelihood of that species occurring in the Project Area can be attributed. Likelihood
values of low, moderate or high were applied in each case.
Of the 38 species of conservation significance recorded, 20 species were recorded as having a low
likelihood of occurrence. These species were not recorded during the field surveys and may not have
suitable habitat within the Project Area. These species primarily comprise waterbirds but also include
the following species of conservation significance:


Numbat (Myrmecobius fasciatus) – not recorded in surveys and generally not known from the
area although a translocation of animals to the Cocanarup Timber Reserve was undertaken
between 2006 and 2009;



Western bristlebird (Dasyornis longirostris) – suitable habitat present but not recorded in
targeted surveys, near edge of current known range; and



Western whipbird (heath) (Psophodes nigrogularis nigrogularis) – suitable habitat present but
not recorded in targeted surveys and outside of current known range.

These three species also did not feature in surveys undertaken for the Ravensthorpe Nickel Project,
15 km to the east (Stantec 2019). On this basis, these species can be considered as absent from the
site for impact assessment purposes. Further detail on species with a moderate or high likelihood of
occurrence is provided in Table 4-23.
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Table 4-22: Conservation significant vertebrate fauna potentially occurring or potentially occurring
within the RGP Project Area
Species

Common Name

Conservation
Status13
Cth

WA

Habitat Present
within RGP?

Species recorded
within RGP?

Likelihood of
occurrence

Birds
Apus pacificus

Fork-tailed Swift

IA

IA

Yes

No

Moderate

Ardea alba

White Egret

M

-

No

No

Low

Ardea ibis

Cattle Egret

IA

-

No

No

Low

Ardea modesta

Eastern Great
Egret

IA

-

Yes

No

Moderate

Botaurus
poiciloptilus

Australasian
Bittern

EN

EN

No

No

Low

Calidris ferruginea

Curlew
Sandpiper

M, MI

CR

No

No

Low

Calidris ruficollis

Red-necked
Stint

M, MI

MI

No

No

Low

Calyptorhynchus
latirostris

Carnaby's
Cockatoo

EN

EN

Yes

Yes

High

Charadrius
rubricollis

Hooded Plover

M

-

No

No

Low

Cereopsis
novaehollandiae
grisea

Cape Barren
Goose

VU, M

VU

No

No

Low

Chrysococcyx
lucidus

Shining Bronze
Cuckoo

M

-

Yes

No

Low

Coracina
novaehollandiae

Black-faced
Cuckoo-shrike

M

-

Yes

No

Low

Dasyornis
longirostris

Western
Bristlebird

EN

EN

No

Yes14

Low

Falco peregrinus

Peregrine
Falcon

-

OS

Yes

Yes

Moderate

Grallina
cyanoleuca

Magpie-lark

M

-

Yes

No

Low

Leipoa ocellata

Malleefowl

VU

VU

Yes

Yes

High

Merops ornatus

Rainbow Beeeater

M

-

Yes

No

High

Motacilla cinerea

Grey Wagtail

IA

IA

No

No

Low

Oxyura australis

Blue-Billed Duck

-

P4

No

No

Low

13

CD - species of special conservation interest; CR – critically endangered; EN - endangered; IA – migratory birds protected under
international agreement; M - marine; MI - migratory; P1-4 – On Priority list issued by DBCA; VU - vulnerable.
14

On the Jerdacuttup Road, south of the Project Area.
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Species

Common Name

Conservation
Status13
Cth

WA

Habitat Present
within RGP?

Species recorded
within RGP?

Likelihood of
occurrence

Pandion haliaetus

Osprey

IA

IA

No

No

Low

Pezoporus
occidentalis

Night Parrot

EN

CR

No

No

Low

Pezoporus
flaviventris

Western
Ground Parrot

CR

CR

Yes

No

High

Psophodes
nigrogularis

Western
Whipbird
(Heath)

EN

EN

Yes

No

Low

Psophodes
nigrogularis
oberon

Western
Whipbird
(Mallee)

VU

P4

Yes

Yes

High

Sterna caspia

Caspian Tern

M, MI

-

No

No

Low

Tringa nebularia

Common
Greenshank

MI

MI

No

No

Low

Reptiles
Acanthophis
antarcticus

Southern Death
Adder

-

P3

Yes

No

Moderate

Lerista viduata

Ravensthorpe
Range Slider

-

P1

Yes

Yes

High

Dasyurus geoffroii

Chuditch,
Western Quoll

VU

VU

Yes

Yes

High

Hydromys
chrysogaster

Water Rat/
Rakali

-

P4

Yes

No

Moderate

Isoodon
fusciventer

Quenda,
Southern Brown
Bandicoot

-

P4

Yes

No

High

Notamacropus
eugenii derbianus

Tammar
Wallaby

-

P4

Yes

Yes

High

Notamacropus
irma

Western Brush
Wallaby

-

P4

Yes

Yes

High

Myrmecobius
fasciatus

Numbat,
Walpurti

EN

EN

No

No

Low

Parantechinus
apicalis

Dibbler

EN

EN

Yes

No

Moderate

Phascogale calura

Red-tailed
Phascogale,
Kenngoor

VU

CD

No

No

Low

Pseudomys
occidentalis

Western Mouse

-

P4

Yes

No

High

Pseudomys
shortridgei

Heath Mouse,
Dayang

EN

VU

Yes

Yes

Moderate

Mammals
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Table 4-23: Commentary on conservation significant vertebrate fauna with a moderate or high
likelihood of occurrence within the RGP Project Area
Species

Common Name

Conservation
Status
Cth

WA

Likelihood of
occurrence

Comments

Apus pacificus

Fork-tailed Swift

IA

IA

Moderate

A migratory species which is almost exclusively
aerial. Not recorded during surveys but could
occur in Project Area from time to time.

Ardea modesta

Eastern Great
Egret

IA

-

Moderate

Not recorded in Project Area but could occur
as a transitory visitor when water containment
structures are in place.

Calyptorhynchus
latirostris

Carnaby's
Cockatoo

EN

EN

High

Occurs within the Project Area where there is
suitable foraging habitat. A survey failed to
identify any trees with hollows that could be
used for nesting. The nearby Cocanarup
Timber Reserve is a known breeding site for
the species and has been recorded near the
Ravensthorpe Nickel Project (Stantec 2019).

Falco peregrinus

Peregrine
Falcon

-

OS

Moderate

One record within Low Woodland Mallee and
Heath. Pits could provide nesting habitat.

Leipoa ocellata

Malleefowl

VU

VU

High

No active or recently active mounds recorded
during surveys but is known from the local area
and may occur within the Project Area at
times.

Merops ornatus

Rainbow Beeeater

M

-

High

Not sighted within Project Area but suitable
habitat present.

Pezoporus
flaviventris

Western
Ground Parrot

CR

CR

High

Not recorded during surveys but suitable
habitat is present within the Project Area.

Psophodes
nigrogularis
oberon

Western
Whipbird
(Mallee)

VU

P4

High

Recorded in the Project Area and also known
from the Kundip Nature Reserve. Suitable
habitat present in Project Area.

Acanthophis
antarcticus

Southern Death
Adder

-

P3

Moderate

Not recorded in Project Area but is known
from the Ravensthorpe Range. Is cryptic and
suitable habitat is present.

Lerista viduata

Ravensthorpe
Range Slider

-

P1

High

One individual trapped during surveys. Known
from Kundip Nature Reserve. Suitable habitat
present and likely to occur in Project Area at
times.

Dasyurus geoffroii

Chuditch,
Western Quoll

VU

VU

High

Known across the Ravensthorpe Range and
occurs within the Project Area where there is
suitable foraging habitat (Low Dense Forest /
Forest).

Hydromys
chrysogaster

Water Rat/
Rakali

-

P4

Moderate

Not recorded during surveys but suitable
habitat (Damplands and Drainage) is present
within the Project Area.

Isoodon
fusciventer

Quenda,
Southern Brown
Bandicoot

-

P4

High

Not sighted during surveys but diggings
recorded in all three habitats within the Project
Area.
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Species

Common Name

Conservation
Status
Cth

WA

Likelihood of
occurrence

Comments

Notamacropus
eugenii derbianus

Tammar
Wallaby

-

P4

High

Known to occur locally and has been recorded
in the Kundip Nature Reserve. Suitable habitat
present in Project Area and is likely to occur at
times.

Notamacropus
irma

Western Brush
Wallaby

-

P4

High

Not recorded in Project Area but known to
occur locally. Suitable habitat is present in the
Project Area and this species is likely to occur
from time to time.

Parantechinus
apicalis

Dibbler

EN

EN

Moderate

Sighted at Kundip mine site in 1986 but not
recorded since. Suitable habitat present within
the Project Area.

Pseudomys
occidentalis

Western Mouse

-

P4

High

Known from the Ravensthorpe Range but not
recorded in surveys of the Project Area.
Suitable habitat (Low Woodland Mallee and
Heath) present. Has been recorded near the
Ravensthorpe Nickel Project (Stantec 2019).

Pseudomys
shortridgei

Heath Mouse,
Dayang

EN

VU

Moderate

Not recorded in surveys of the Project Area but
suitable habitat (Low Woodland Mallee and
Heath) present. Recorded near Ravensthorpe
Nickel Project (Stantec 2019).

Short range endemic species
Short range endemic (SRE) invertebrates are defined by the EPA (2016j) as “terrestrial and freshwater
invertebrates that have naturally small distributions, of less than 10,000 km2”. In particular, SREs are
described as animals with high habitat specificity, low dispersal ability and/or low fecundity or
recruitment success (Harvey, 2002).
Biota recorded a range of invertebrate species in their 2004 survey. Some additional data was available
from the Atlas of Living Australia (www.ala.org.au) and also from Harvey and Leng (2008). The latter
undertook an SRE survey at 79 sites across the Ravensthorpe Range, targeting gullies and south-facing
slopes. They note that “compared with nearby upland areas such as the Stirling Range, Porongurup
Range and Mount Manypeaks, the Ravensthorpe Range contains relatively few short-range endemic
invertebrate species”. Harvey and Leng recorded four species of SRE – three millipedes and one
pseudoscorpion. None of those genera have been recorded within the Project Area and the habitats
targeted by Harvey and Leng appear to be absent or largely absent.
Based on the above data, only one potential SRE has been identified – a land snail from the genus
Bothriembryon. Land snails are among the group of invertebrates that are considered to be SRE
candidates. A single specimen was collected by Biota in Low Dense Forest/Forest habitat outside of
the Development Envelope. The specimen was not known to the WA Museum.
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4.3.4

Potential impacts

Potential impacts to terrestrial fauna comprise:


Reduction and/or fragmentation of fauna habitat through clearing;



Impacts on fauna of conversation significance;



Vehicle strike causing injury or death of local fauna;



Impacts from exposure to cyanide present in TSF;



Increase in the abundance of introduced fauna impacting native fauna through increased
predation or competition for resources;



Altered fire regime;



Mine site lighting altering natural behaviour; and



Noise and vibration causing general stress and masking acoustic signals between individuals.

4.3.5

Impact assessment

4.3.5.1 Reduction and/or fragmentation of fauna habitat
Vegetation clearing will be required to implement the project. Each of the three fauna habitats will be
impacted with the greatest impact on Low Woodland Mallee and Heath. This is the most common
fauna habitat within the Project Area, forming over 65% of all fauna habitat (Table 4-19).
The fauna habitats were mapped by grouping vegetation units identified by Craig et al. (2008) and
combining them into structural units that reflect the habitat requirements. For example, five
vegetation units identified by Craig et al. (Eocc, Epro/Mspp, Ecli, Epla/Mhap and Espo) were grouped
to form the Damplands and Drainage Habitat. Different vegetation units were used to identify the
other habitats – Low Dense Forest/Forest and Low Woodland Mallee and Heath. If these units are
grouped for the whole of the Ravensthorpe Range mapping, an estimate of the loss of fauna habitat
proportional to that habitat within the Ravensthorpe Range can be obtained. It will be very
conservative as other vegetation units outside the Project Area which play a role in providing fauna
habitat are not considered. The comparison is provided in Table 4-24. The comparison shows that, as
a proportion of fauna habitat across the Ravensthorpe Range, an estimated 9% of Damplands and
Drainage Lines will be impacted. This habitat has the lowest species richness (see Table 4-21). The
other two fauna habitats will lose 2.5-3.3% of their mapped area.
With regards to habitat fragmentation, there is existing fragmentation due to:


The Hopetoun-Ravensthorpe Road;



The Heritage Railway corridor;



The fire break in and around the Project Area; and



Patches of disturbance associated with historical mining activity.
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Table 4-24: Direct impacts to fauna habitat at RGP
Habitat in
Development
Envelope
(ha)

Habitat

Habitat Directly
Impacted
(Disturbance
Footprint) (ha)

Habitat
Mapped by
Craig et al.
(2008)

Habitat directly
impacted (ha) as a %
of Craig et al. (2008)
mapping

Damplands and
Drainage Lines

49.1

28.0

310.6

9.0

Low Dense Forest/
Forest

32.9

17.2

682.3

2.5

Low Woodland
Mallee and Heath

280.9

150.3

4566.5

3.3

Disturbed

65.6

-

-

-

428.4

195.5

5559.4

3.5

Total

Under the current proposal, the degree of fragmentation will increase. Fragmentation can lead to
degradation of habitat and an increase in predation as fauna cross from one fragment to another.
However, while there will clearly be localised impacts, the loss of habitat and increase in
fragmentation is unlikely to materially impact any individual species at a population level. ACH notes
that there is a substantial area, virtually uninterrupted and undisturbed, from the Kundip Nature
Reserve in the south to the South Coast Highway in the north.
In the longer term, rehabilitation after mining will play an important role in the re-establishment of
fauna habitat and reduction in habitat fragmentation. At the RAV8 nickel mine, native vegetation has
been successfully established on waste rock landforms (Plate 4-1). This revegetation is not uniform
across all rehabilitated areas and does not reflect the diversity found in undisturbed native vegetation.
However, it may be structurally similar to some vegetation types and will provide some value in terms
of fauna habitat.
4.3.5.2 Impacts on fauna of conversation significance
The Project Area supports a diverse terrestrial fauna, including a number of species of conservation
significance (Table 4-22). However, as described above, the expected reduction in habitat associated
with establishing the mine is not likely to be significant for any individual species considering the
significant adjoining areas of habitat. Some measures to reduce the potential impacts on individual
animals are appropriate and planning for mine rehabilitation should consider the requirements of
selected species. Some clarification of the taxonomic status of Bothriembryon (a land snail) is also
warranted.
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4.3.5.3 Vehicle strike
The construction and operation of the mine will lead to a significant increase in local traffic, both
within the mine itself and on public roads. The risk of vehicle strike within the mine is likely to be lower
as vehicle speeds will be lower. While vehicle strike is unlikely to significantly impact on individual
species, mitigation measures to reduce instances of vehicle strike are warranted.
4.3.5.4 Impacts from exposure to cyanide
Instances are known of fauna fatalities associated with drinking tailings liquor containing cyanide.
Usually, mobile animals such as birds are affected but impacts on kangaroos and stock have also been
recorded. ACH, however, has opted to use cyanide destruction in the process circuit so that the
concentration of weak acid dissociable cyanide (WAD-CN) in tailings liquor, the main form of cyanide
associated with impacts on fauna, will be reduced to a safe level of ⩽ 50 mg/L (Department of
Resources, Energy and Tourism 2008).
4.3.5.5 Increase in the abundance of introduced fauna
Mines can experience an increase in introduced fauna, usually through the incidental provision of
shelter and food sources. The potential to increase abundance of introduced fauna, such as foxes or
cats, due to the availability of food scraps on site is possible. However, the accommodation camp will
be located at the Ravensthorpe townsite and any food wastes from the mine will be taken offsite.
There will be no landfill at the mine. Security of food wastes in temporary storage at the mine will
eliminate this risk.
Localised control of introduced fauna through trapping is unlikely to be effective in the longer term as
the area could be readily recolonised. Some form of localised control, however, may be appropriate
as a small contribution to other regional feral animals control programs.
4.3.5.6 Altered fire regime
Fauna habitat is significantly influenced by fire history. An increase in fire frequency or intensity as a
result of the mine’s operations should be avoided. This is discussed further in section 4.2.
4.3.5.7 Mine site lighting
The Project is proposed to operate 24 hours a day and there will be night time lighting in operational
areas. It is known that artificial light has the potential to impact fauna behaviour, resulting in impacts
to foraging patterns and increased predation risk. These impacts, however, will be highly localised.
While lighting cannot be avoided, some basic measures can be undertaken to reduce any impact.
4.3.5.8 Noise and vibration
Similar to lighting, noise and vibration from mine operations can be expected to have some impacts
on local fauna. These impacts may include noise as a general stressor and the masking of acoustic
signals that are used for communication, mating and predator detection. The impacts likely to be
associated with the mine, however, will be highly localised and significant impacts are normally
associated with highways and major urban development.
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4.3.6

Mitigation

Table 4-25 outlines the key mitigation measures required to reduce the risk to terrestrial fauna.
Note that mitigation measures listed in section 4.2.6 in relation to ground disturbance permits and
fire prevention also relate to terrestrial fauna.
Table 4-25: Terrestrial fauna – potential impacts and mitigation measures
Potential impact

Mitigation
hierarchy

Mitigation measures

Reduction and/or
fragmentation of fauna
habitat through clearing

Rehabilitate

 Undertake mine rehabilitation that aims to
establish vegetation units that will provide fauna
habitat and reduce fragmentation.

Impacts on fauna of
conversation significance

Avoid/
Rehabilitate

 Undertake pre-clearing surveys, targeting the
possible presence of chuditch and malleefowl.
Avoid active malleefowl mounds.
 Incorporate habitat requirements for key fauna
into rehabilitation planning.
 Develop and implement a Terrestrial Fauna
Management Plan (see draft Appendix J).
 Undertake a further SRE survey during
operations. The survey should be conducted in
winter to target land snails.

Vehicle strike

Avoid/
Minimise

 Maintain a speed limit of 40 kmh for light
vehicles on internal mine roads.
 Erect warning signs in any locations where fauna
are regularly sighted.
 Ensure employee and contractor awareness of
local fauna and encourage reporting of sightings
and any incidents of vehicle strike.

Increase in the abundance of
introduced fauna

Minimise

 Ensure all putrescible waste produced at the
mine is securely stored until removed from site.
 Monitor sightings of feral fauna and undertake
control measures in consultation with
stakeholders.

Mine site lighting altering
natural behaviour

ACH Minerals Ravensthorpe Gold Project ERD 1g

Minimise

 All light sources will be aimed towards work
areas and away from surrounding habitat, using
light shields as necessary to minimise light spill.
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4.3.7

Predicted outcome

In consideration of the outcomes of the EIA and proposed management measures, ACH considers that
EPA’s objective for terrestrial fauna can be achieved. The following outcomes are predicted:


No loss of important populations of conservation significant fauna; and



Loss of fauna habitat is negligible at the regional scale.

By implementing management measures detailed above, the residual impact is not considered
significant and no offsets are considered to be required.
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Terrestrial environmental quality

4.4

This section discusses soils, existing disturbance and contamination, and mine materials – waste rock
and tailings.
4.4.1

EPA objective

The EPA’s objective for the factor Terrestrial Environmental Quality is:
To maintain the quality of land and soils so that the environmental values are protected.
4.4.2

Policy and guidance



EPA (2006) - Rehabilitation of Terrestrial Ecosystems - Guidance for the assessment of
Environmental Factors (GS 6);



EPA (2016f) - Environmental Factor Guideline - Terrestrial Environmental Quality;



National Environment Protection (Assessment of Site Contamination) Measure 1999



DMP (2015b) - Guide to Departmental Requirements for the Management and Closure of
Tailings Storage Facilities (TSFs).

4.4.3

Receiving environment

4.4.3.1 Existing disturbance and soil contamination
The project area has experienced mining activity since the early 1900s. Figure 4-22 shows the location
of various historical mining operations. Today, these areas generally feature surface disturbances,
waste rock and some processing wastes, shafts and old mining infrastructure.
One example of these early operations was a battery that operated in the vicinity of the Harbour View
deposits. Mercury was used extensively to extract gold from ores until cyanide-based processes
became more prevalent. It is assumed that a mercury-based extraction process was undertaken at the
Harbour View battery (David Groombridge, ACH, pers. comm.). Subsequently, an amount of 3,400 t of
tailings from historic workings were processed at Harbour View in the early 1980s. The tailings were
treated in a cyanide vat leach. The operations ended abruptly and may have resulted in the later
release of processing chemicals including cyanide. Consequently, soil contamination with mercury
and/or cyanide was possible in the Harbour View area.
In October 2018, ACH collected surface soil samples from 35 locations in the vicinity of the Harbour
View facilities. The samples were analysed for mercury and other heavy metals, and free, WAD and
total cyanide. The results are shown in Table 4-26 with sample point locations and results for mercury
shown in Figure 4-23.
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Table 4-26: Ravensthorpe Gold Project – results of sampling for historical contamination at the
former Harbour View operation
All units are mg/kg. The results are compared with the NEPM (Assessment of Site Contamination) Measure 1999,
Health-based Investigation Level for commercial/industrial locations.

Element

Range

NEPM

Arsenic (As)

<5 - 74

3,000

Cadmium (Cd)

<1 - 7

900

Chromium (Cr)

31 - 172

3,60015

57 – 17,600

240,000

<5 - 180

1,500

<0.1 – 7.4

730

Nickel (Ni)

20 - 426

6,000

Zinc (Zn)

7 - 191

400,000

<1

1,500

<1 - 2

-

<1

-

Copper (Cu)
Lead (Pb)
Mercury (Hg)

Free cyanide
Weak acid dissociable
cyanide
Total cyanide

The results show that metal levels in the vicinity of the Harbour View battery site are higher than those
in the surrounding area (as shown for mercury in Figure 4-23). However, these levels are well below
levels that may pose a risk to human health. With regards to cyanide, virtually no residual cyanide was
recorded in soils.
ACH expects a similar pattern of contamination will occur elsewhere in the project area where there
has been historical mining and processing activity, of which there are many examples. Metal values
are likely to be above background. Residual cyanide (free and total), if historically used elsewhere
within the Project Area, is not expected as the monitoring results suggest it degrades over time.
Outside of the project area, tailings from the Elverdton mine located approximately 6 km to the north
(see Figure 4-22), are associated with contamination of the Steere River and could potentially impact
parts of the project area. This is discussed further in section 4.5.

15

For chromium (VI).
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4.4.3.2 Soils
Soil testing has been undertaken across the project area at locations where future development is
proposed (Appendix K). Locations where disturbance is proposed are shown in Figure 2-1 and the
results of soil testing in Table 4-27.
Topsoil (0-0.1 m) is generally slightly acidic to neutral, low in salinity and not dispersive (as indicated
by high Emerson Class values). While data on subsoils was limited, it was apparent that, based on the
data available, in some locations they were likely to be dispersive (i.e. the Emerson Class values were
low). In these instances, they would not be suitable for use on the slopes of rehabilitated landforms.
Table 4-27: Ravensthorpe Gold Project – results of soil sampling at proposed mine operations
Mine deposit

Depth

Texture

Emerson Class

pH (H2O)

EC (mS/m)

Kaolin

Topsoil

Loam – sandy
loam

8

5.9 – 7.3

4 - 20

Subsoil

Heavy clay –
light clay

2-5

5.4

49

Topsoil

Clayey sand loam

3-8

6.1 – 7.3

3 - 15

Subsoil

Medium clay

2-3

-

-

Topsoil

Loam – sandy
loam

8

5.5 – 6.3

6 - 35

Subsoil

Medium clay

1-2

-

-

Harbour View

Flag

4.4.3.3 Geochemistry and other characteristics of waste rock
Waste rock at the RGP has been classified as:


Oxide (fully oxidised);



Transitional (substantially and partially oxidised); and



Fresh (unoxidised).

The great majority of waste rock will be mined from the Kaolin pit (Figure 4-24). Most waste rock will
be oxidised, originating from the overlying regolith. However, significant volumes of transitional and
fresh waste rock will also be mined. A further volume of 1 Mt of primarily oxidised waste rock will be
produced from other open pit operations and 0.6 Mt of fresh waste rock will be produced by the
underground operations.
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Figure 4-24: Waste rock – volume and type from the Kaolin open pit

Investigations have been undertaken by Graeme Campbell & Associates into the geochemical
characteristics of waste rock at the RGP over a number of years, including work undertaken for the
PRP, the previous mining proposal that was approved but did not proceed.
The assessments, presented in Appendix L, considered the potential for waste rock to oxidise and
produce acid leachate with potential adverse environmental impacts. The assessments also
considered the multi-element composition of waste rock with respect to environmentally-significant
elements.
With regard to acid producing potential, the test results obtained are summarised in Table 4-28.
Oxidised rock was NAF with no apparent potential to acidify. Transitional rock was predominantly NAF
with some PAFLC (rock that is potentially acid forming but has a low maximum acid production
potential of 5-10 kg H2SO4/t). Fresh (unoxidised) rock contained some NAF material but was
predominantly PAF or PAFLC.
On the basis of these analyses, Graeme Campbell & Associates concluded that all waste rock could be
classified in terms of its acid-forming potential by S content, as shown in Table 4-29.
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Table 4-28: Ravensthorpe Gold Project – summary results of ABA and NAG investigations into waste
rock
Waste rock type

No. pH

EC (1:2)
(mS/cm)

Sulphide-S
(%)

ANC (kg
H2SO4/t)

NAG- AFP
pH
category
7.0

Oxide (completely
oxidised)

6

4.66.9

1.47-2.98

<0.1

<1-1

0

NAF

Oxide (strongly oxidised)

5

6.87.5

0.61-4.08

<0.1

2-3

0

NAF

Transitional (partly
oxidised)

4

6.37.9

0.15-1.35

<0.1-0.16

1-2

0<0.5

NAF-PAFLC

Fresh (not oxidised)

11

6.88.7

0.091-1.32

<0.1-0.82

1-37

0-6.0 NAF-PAFLCPAF

Terms: ABA – acid base analysis; ANC – Acid Neutralisation Capacity; AFP – Acid Formation
Potential; EC – Electrical Conductivity; NAF – Not Acid Forming; NAG-pH7.0 – Net Acid Generation
at a pH of 7; PAF – Potentially Acid Forming; PAFLC – Potentially Acid Forming (low capacity);
Sulphide –S – form of sulphur mineral with acidification potential.

Table 4-29: Acid-forming potential of waste rock based on S content
Acid-forming potential

S content

NAF

<0.1% S

PAFLC

0.1-0.3% S

PAF
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Based on the material classification shown in Table 4-29, ACH used a numerical model utilising %
sulphur values in drill assay data to assess the Kaolin pit (see Attachment II, Appendix L). When
adjusted to remove ore, the waste rock volumes were calculated to be:


NAF (<0.1% S) – 74%;



PAFLC (0.1-0.3% S) – 8%;



PAF (>0.3% S) – 17%.

The waste rock from the Kaolin pit accounts for over 94% of all waste rock produced by RGP. Based
on drill record data and sulphur content, more than 50% of the waste rock from other pits and
underground operations is NAF.
Aside from the potential acid-producing characteristics of waste rock, multi-element analyses for
metals and metalloids were also undertaken (Appendix L). The results indicated ‘enrichment’ in some
samples for Cu, As and Bi (see discussion in Table 4-30).
Table 4-30: Metal concentrations showing enrichment in waste rock compared to median soil
content
Element
Arsenic (As)

Comments
As concentrations in waste rock ranged from <0.1-29.7 mg/kg.
As is a naturally occurring element that occurs widely in the Earth’s crust. As is
often associated with gold ore bodies. Water extraction testing (Appendix L) from
waste rock at RGP recorded very low solubility (all samples below level of
detection at µg/L).
Used in some industrial processes (e.g. as a wood preservative) or agriculture
(e.g. pesticides) where it can be toxic.

Bismuth (Bi)

Bi concentrations in waste rock ranged from 0.1-0.74 mg/kg.
Bi is believed to have a low toxicity relative to other metals, such as lead and
arsenic, and there is very limited information available on toxicity in the
environment. Water extraction testing (Appendix L) from waste rock at RGP
recorded very low solubility (all samples below level of detection at µg/L).
Bi has various industrial uses, usually as an alloy with lead, tin and other metals.

Copper (Cu)

Cu concentrations in waste rock ranged from 16-1,741 mg/kg.
Cu readily adsorbs to minerals and organic matter. Most instances of Cu levels
reaching toxic levels in the environment are related to wind and water erosion
from substantial uncontained mine wastes and air emissions from smelting. No
adverse response evident in vegetation surrounding the Elverdton tailings. Water
extraction testing (Appendix L) from waste rock at RGP recorded low solubility
(34 µg/L).
Copper is widely used for electrical wiring and in construction.
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Enrichment was not recorded for Hg. A separate assessment (Appendix M) was undertaken for the
RGP which confirmed “Hg contents within the sub-mg/kg range, and often below the Hg abundance
in soils, regoliths, and bedrocks removed from any mineralisation influences”. ACH notes that the
Trilogy deposit, about 10 km south of the proposed RGP operations, is associated with a mercury
enrichment. Trilogy is in the Proterozoic Mount Barren Group, in which no mining has historically
occurred. The RGP and other past operations in the Ravensthorpe area occur in the Ravensthorpe
Greenstone Belt.
Finally, a further study by Outback Ecology (2011) considered physical and chemical properties of the
regolith. The results indicated that regolith material could be susceptible to tunnel erosion, making it
unsuitable for use on the outer surfaces of waste rock landforms. Physical properties of oxidised waste
rock was also examined by Graeme Campbell & Associates (Appendix L) who also noted their erosive
potential.
4.4.3.4 Tailings characteristics
Samples of oxide and fresh rock tailings were assessed by Graeme Campbell & Associates (Appendix
M; Table 4-31). The tailings produced from oxide ore were NAF while tailings from fresh rock
(unoxidised) ore were PAF.
Table 4-31: Ravensthorpe Gold Project – acid-base analysis investigations into geochemistry of
tailings
Tailings type

NAG (pH 7.0) (kg
H2SO4/t)

Total S (%)

ANC (kg
H2SO4/t)

AFP category

Oxide ore

0.05

3

<0.5

NAF

Fresh rock ore

3.04

22

76

PAF

Terms: ANC – Acid Neutralisation Capacity; NAG – Net Acid Generation; AFP – Acid Formation
Potential; NAF – Not Acid Forming; PAF – Potentially Acid Forming.
Total tailings production for the Project is expected to be 3.0 Mt, of which approximately 1.0 Mt will
comprise oxide ores (oxidised and transitional ore) and 2.0 Mt will comprise tailings produced from
fresh (unoxidised) rock. Based on limited data, management options developed for tailings storage
should assume some potential for acid formation in tailings derived from fresh rock.
Multi-element analyses for metals and metalloids in tailings were also undertaken and the results
compared with a geochemical abundance index (GAI). Given the mineralised nature of ore, analyses
of tailings recorded significant enrichment for the following wide range of elements:


Silver (Ag);



Arsenic (As);



Bismuth (Bi);
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Copper (Cu);



Lead (Pb);



Molybdenum (Mo); and



Selenium (Se).

Graeme Campbell & Associates also assessed weak acid dissociable cyanide (WAD-CN) levels within
tailings. The results were in the sub-mg/L range, well below the industry guideline value of 50 mg/L.
4.4.4

Potential impacts

Potential impacts to terrestrial environmental quality within the Project Area and immediate
surrounds include:


Instability of final landforms (waste rock landforms and tailings storage facility) leading to
wind and water erosion of landform surfaces and loss of waste rock or tailings to nearby or
downstream areas;



Reduced ability to establish vegetation post-closure due to adverse soil and substrate
conditions;



Contamination of soils and/or water by acidic and/or metalliferous drainage (AMD) from
waste rock, stockpiled ore, and/or tailings;



Impact on vegetation (naturally-occurring vegetation and the product of revegetation efforts)
through wind and water erosion of mine wastes and potentially bioavailability of metals in
mine wastes; and



Contamination of soils from saline water or hydrocarbon spills.

4.4.5

Assessment of impacts

4.4.5.1 Waste rock management
Two landforms will be used for the permanent storage of waste rock - one north and one south of the
Kaolin pit (Figure 2-1). The northern WRL will contain 7.7 Mm3 of waste rock and the southern WRL
will contain 8.5 Mm3. Placement and design of the WRLs within the project area considered:


Height relative to local natural features (20 m below highest local topographical feature);



Proximity to open pits;



Avoidance of ‘line of lode’ that could contain further mineralisation;



Location of the ‘zone of instability’ (i.e. extent to which failure of pit walls could occur) around
each pit; and



Avoidance of the railway easement (now a walking trail).

Soilwater Consultants (Appendix O) modelled various options for slope stabilisation after closure,
taking into consideration the various characteristics of materials discussed in section 4.4.3. Modelling
over 500 years was used to determine the likely extent of erosion. Soilwater Consultants advised that
“whilst modelling to longer timescales could be carried out, the nature of the inputs precludes this. As
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the inputs are based on adjustments calibrated to other erosion and landform evolution framework
equations, the generalisations which are assumed in the parameter derivation become less acceptable
as timescales grow. With this in mind a limit of 500 years has been set.”
Development of the model included a review of past rainfall data on which likely future rainfall
scenarios were based. This included an estimation of Potential Maximum Precipitation (PMP) which
was randomly added to a single day within the 100 year rainfall data file.
The modelling considered each of the following capping and revegetation scenarios:


Topsoil with a 30% vegetation cover;



Topsoil with a 70% vegetation cover;



Topsoil and fresh rock (50:50 mix) with a 30% vegetation cover; and



Topsoil and fresh rock (50:50 mix) with a 70% vegetation cover.

In each case, erosion was significantly less when a topsoil and fresh rock mix was used and the
vegetation cover achieved was greater. The fresh rock provides a matrix to contain the topsoil and a
barrier to potentially less stable waste rock within the WRLs.
Based on this assessment and the waste rock characterisation discussed in section 4.4.3.3, a
specification for construction, rehabilitation and closure of waste rock landforms has been developed,
with the following to be undertaken:


Vegetation to be progressively cleared;



Topsoil and subsoil (if suitable for use in rehabilitation) will be recovered and stockpiled;



NAF waste rock with a high clay content will be recovered from open pit excavations and
stockpiled for later use;



A low permeability (~ 10-6 m/s) barrier will be constructed from selected NAF waste rock near
the downstream extent of the WRL;



A basal blanket of selected NAF waste rock, 1 m in thickness will be progressively placed and
machine compacted over the footprint of the WRL;



The outer portion of the initial 10 m layer of waste rock will be constructed from NAF waste
rock;



Once the low permeability barrier, basal blanket and outer portion of the WRL have been
established, co-mingled NAF, PAFLC and PAF waste rock can be placed inside the WRL;



Waste rock produced thereafter will follow a similar arrangement with each outer portion of
NAF waste rock underlain by a compacted layer with high clay content.

This general arrangement is shown in a schematic in Figure 4-25.
The geochemical classification of waste rock is conservative. During operations, ACH will undertake
kinetic testing of currently categorised at PAFLC and PAF to further determine the extent to which acid
formation can occur and the rate at which a reaction can be expected.
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The WRLs will both occur on sloping ground. During construction of each WRL, surface water
management measures will be used to prevent or reduce flow of water into waste rock placed within
the WRL. This will be achieved by:


Staged land clearing; and



Drainage structures to direct any flows to the perimeter of the WRL and then to a sediment
trap adjacent to the starting embankment.

Maximum heights of 58 m (northern WRL) and 46 m (southern WRL) are proposed.
The proposed design ensures PAFLC and PAF waste rock is encapsulated within the overall WRL,
ensuring that sulphide oxidation will be controlled by a lack of oxygen and water, preventing the
potential for acidic drainage to be released from the WRL. ACH also notes that low levels of metal
enrichment in NAF material also limits the potential for metalliferous (or neutral) drainage.
At closure, the following steps will be undertaken to develop landforms that are stable in the long
term:


Outer slopes angles will be reduced to 18⁰;



Berms will be backsloping to hold water and reduce the likelihood of erosion on each batter;



Each slope will be armoured with a 1 m layer of NAF fresh rock; and



A layer of 0.1 m of topsoil will be added to decrease the potential for erosion.

The upper surface of each waste rock landform will be concave and capped with NAF waste with no
PAFLC or PAF waste to be stored within 2 m of the final surface. The edge of the upper surface will be
bunded with a 1 m high NAF waste rock bund to retain storm water. Topsoil will be applied as per the
slopes.
Figure 4-25 shows a visual representation of the slopes of WRLs at closure.
The data suggests waste rock can be safely and securely stored in the long term. However, a number
of mitigation measures, including some further geochemical analysis, will be undertaken to reduce
the risk factors associated with waste rock management and to ensure construction and closure of
WRLs can proceed as planned.
If the project is approved under the EP Act, final design details will be presented when seeking
subsidiary approvals under the Mining Act.
At this stage, backfilling of pit voids with waste rock or an integrated waste landform has not been
considered. However, the ability to return at least some waste rock to a pit void would have a range
of benefits and the material scheduling required to realise this will be examined in more detail if
approval under Part IV of the EP Act is obtained and further approvals under the Mining Act are
required.
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4.4.5.2 Tailings management
MHA Geotechnical (Appendix P) was engaged by ACH to provide engineering design services as part
of feasibility level design of the TSF. The preferred design is a side hill paddock-style facility, as shown
in plan view in Figure 4-26. The location for the TSF was selected to minimise the upstream catchment
while meeting other requirements (e.g. suitable ground conditions). An engineered embankment will
provide containment on three sides (east, south and west) whilst the natural topography will provide
containment on the northern side.
Design considerations for the TSF included:


Limiting the upstream catchment reporting to the TSF (the proposed design has an upstream
catchment of only 6.5 ha);



Ability to store storm water from a 1 in 100 year 72 hour rainfall event (as per guidelines issued
by ANCOLD (2012) and the DMP (2015a));



Subsurface conditions;



Seismic risk;



Seepage minimisation; and



Likely tailings volume.

The proposed TSF embankment configuration of 1:3 (~18⁰) will help manage batter erosion. The
shallow downstream batter will serve as both an operational and final closure slope, envisaged to be
vegetated as part of the final closure plan. A shallow upstream batter has been adopted due to the
length of time the batter will be exposed prior to being covered with tailings.
Tailings slurry (50% w/w) will be pumped from the process plant to the TSF in a HDPE pipeline. The
pipeline will rest in a v-drain to contain any spillage and pumping of tailings will be telemetrically
controlled. Tailings will be deposited from the main embankment in a sub-aerial manner in thin lifts,
beaching towards the northwest corner of the facility to form a decant pond away from the main
embankment. As tailings settle and consolidate, supernatant water will be pumped back to the plant
for re-use in ore processing.
The configuration and location of the decant pond provides capacity for the 1 % annual exceedance
probability 72-hour storm event with freeboard.
When tailings deposition is complete and consolidation has occurred, the tailings surface will be
covered with waste and topsoil to provide long term containment and erosion protection of the
tailings, as well as providing a suitable medium for re-establishment and sustenance of vegetation.
The current design (Appendix P) involves a cover varying from 0.5 m to 2.0 m in thickness (generally
1.0 m thick) depending on the location of the tailings surface and estimated surface water flow
velocities. The tailings surface cover will make use of the tailings beach slope and grade away from
the embankment towards the spillway.
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Given that the final tailings surface will comprise PAF tailings, a modified approach using a minimum
of 2 m of NAF waste rock as a final cover is now proposed. This will entail a review of the final surface
water management measures to be implemented at closure and drainage off the facility to the north
to the natural landform, with drainage subsequently directed to the east or west, appears the better
option.
During operations, the TSF design includes provision for runoff from a 1 in 100 year Annual Exceedance
Probability (AEP) 72 hour rainfall event while maintaining 500 mm total freeboard. Under this design,
discharge from the TSF even under extreme storm conditions is considered unlikely.
Approval of the final TSF design and a final mine closure plan will be required from DMIRS under the
Mining Act. Further refinement of the current design may occur as a result of the EIA process and, if
the proposal is approved, further investigative work undertaken prior to and during operations. If the
project is approved under the EP Act, the mine closure plan subsequently submitted for assessment
under the Mining Act will include refinements arising from the current assessment process and a
revised strategy for surface water management on the final TSF landform.
4.4.5.3 Soils for use in vegetation establishment
Vegetation of final surfaces of the WRLs and TSF is proposed. Topsoil will be recovered and stockpiled
for later use in rehabilitation. Subsoil that is not suitable for use due to adverse physical and chemical
characteristics and will not be recovered. Subsoil suitable for vegetation establishment will be
identified and stockpiled for use in rehabilitation.
4.4.5.4 Other contamination
The project affords the opportunity for the removal of historic contamination from within the project
footprint. Potentially gold-bearing material will be reprocessed and other mine wastes can be
disposed of to the WRLs.
There remains some risk of small scale contamination associated with accidental spillages of
hydrocarbons or saline water. Mitigation measures will be necessary to prevent such spillages where
possible and to remediate the impacts if they do occur.
Finally, wind or water erosion of mine materials (e.g. dust arising from wind erosion of the WRLs,
wheel-generated dust from mine vehicles and equipment) and from existing disturbed areas have the
potential to impact surrounding undisturbed areas. Contamination of nearby soils and degradation of
vegetation adjoining mining operations have been frequently recorded but significant impacts are
usually associated with much larger operations and with uncontained mine wastes exposed to wind
and water erosion over long periods of time. Routine control measures during operations and
rehabilitation of the project at closure is likely to prevent any significant impacts.
4.4.6

Mitigation

Table 4-32 outlines the key mitigation measures required to reduce the risk to terrestrial
environmental quality.
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Table 4-32: Terrestrial environmental quality – potential impacts and mitigation measures
Potential impact

Mitigation
hierarchy

Instability of final landforms
(waste rock landforms and
tailings storage facility)
leading to wind and water
erosion of landform surfaces
and loss of waste rock or
tailings to nearby or
downstream areas.

Avoid/
Rehabilitate

Reduced ability to establish
vegetation post-closure due
to adverse soil and substrate
conditions.

Avoid

Mitigation measures
 Construct WRLs in accordance with a design that
minimises erosion and provides for stability in
the long term.
 Construct an engineering embankment for the
TSF and maintain a minimum of 0.5 m freeboard
throughout operations.
 Rehabilitate all WRL and TSF surfaces at closure.
 Recover topsoil to a depth of 0.1 m and safely
stockpile for later use in rehabilitation. Recovery
and stockpiling of subsoils where they are
suitable.
 Cap waste rock and tailings that are potentially
PAFLC or PAF with NAF waste rock.

Contamination of soils by
acidic and/or metalliferous
drainage (AMD) from waste
rock, stockpiled ore, and/or
tailings.

Avoid/
Minimise/
Rehabilitate

 Within the first year of operations, undertake
further assessment of the geochemical
characteristics of PAFLC and PAF waste rock and
tailings, including kinetic testing to assess the
potential for acid generation over a longer
period (‘long lag’).
 Prior to the commencement of operations,
develop routine procedures that readily identify
PAFLC and PAF waste rock in situ and permit this
material to be encapsulated within a WRL.
 Include provision of material scheduling and
stockpiling in the mining program to ensure
there is adequate suitable material available at
the end of mine life to undertake rehabilitation
as planned.
 Review and refine closure options during the
public consultation process and amend
accordingly in documentation required for
approval under the Mining Act.
 Employ dust suppression measures on roads and
elsewhere where visible dust is apparent.
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Potential impact

Mitigation
hierarchy

Impact on vegetation
(naturally-occurring
vegetation and the product
of revegetation efforts)
through wind and water
erosion of mine wastes and
potentially bioavailability of
metals in mine wastes.

Avoid/
Minimise/
Rehabilitate

Contamination of soils from
saline water or hydrocarbon
spills.

Avoid/
Minimise

Mitigation measures
 Employ dust suppression measures on roads and
elsewhere where visible dust is apparent.
 Rehabilitate all landforms at closure.

 Educate workforce on reporting and
management of spillages.
 Actively manage all spillages and recover
contaminated material.
 Operate a bioremediation facility for treatment
of hydrocarbon-affected soils.
 Construct water pipelines with spill protection
and undertake daily inspections.

4.4.7

Predicted outcome

The EPA’s objective for Terrestrial Environmental Quality is “to maintain the quality of land and soils
so that the environmental values are protected”. Studies and investigations undertaken for the
Ravensthorpe Gold Project have identified several pathways by which the environment in proximity
to the proposed operations could be impacted by emissions from waste rock, tailings, and other
materials in and around the operation.
ACH believes that management, monitoring and planning during operations can produce a project
that can be rehabilitated in a manner that reduces potential emissions to an acceptable level. In
particular, ACH notes that:


While the project will produce some PAFLC and PAF waste rock, investigations have shown
there is a favourable balance between NAF and PAF materials, which allows for PAF waste
rock to be fully encapsulated;



Some PAF tailings will also be produced but will also be encapsulated within the tailings
storage facility at closure;



There is very limited potential for metalliferous drainage from waste rock;



The rehabilitation and closure techniques proposed are routinely used in the Western
Australian mining industry and are low risk; and



Historical contamination in and around the proposed mining operations can be addressed.

On this basis, ACH believes the EPA’s objective for terrestrial environmental quality can be met.
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Hydrological processes

4.5

This section addresses the hydrological regimes of surface water and groundwater and the potential
impacts of the Project in relation to potential changes in surface water flows and groundwater
availability. Water quality is discussed in section 4.6.
4.5.1

EPA objective

The EPA’s objective for hydrological processes is:
To maintain the hydrological regimes of ground water and surface water so that
environmental values are protected.
4.5.2

4.5.3

Policy and guidance
EPA (2016c) - Environmental Factor Guideline – Hydrological Processes.
Receiving environment

4.5.3.1 Climate
The Project is located in the Goldfields - Esperance region of WA, which experiences a Mediterranean
climate with mild summers and cool wet winters. Climate data was sourced from the nearest Bureau
of Meteorology (BoM) weather station (BoM Site Number: 010633, Ravensthorpe, WA). This locality
receives approximately 430 mm of rain per year spread throughout the year with slightly heavier falls
in the winter months (Figure 4-27). Average monthly rainfall ranges from 24 mm in December to
47 mm in July. The area can receive significant summer rainfall well above the average. Over the past
20 years, rainfall in excess of 130 mm was received in the following months:






January 2000 – 223.2 mm;
January 2007 - 153.3 mm;
December 2011 - 135.6 mm;
March 2016 – 163.0 mm; and
February 2017 – 249.2 mm.

Pan evaporation for the wider area is approximately 1,950 mm annually (BoM, 2019).
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Figure 4-27: Ravensthorpe meteorological data, 1907 – 2019 monthly average (BoM 2019)
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4.5.3.2 Surface water
Overview
The Project Area is split between two catchments (Figure 4-28). The western side of the Project
contains the majority of the Project disturbance and is located within the Steere River Catchment
which makes up 360 km2 of the larger Phillips/West/Steere Rivers Catchment (3,658 km2). The eastern
side of the Project is located within the Jerdacuttup River Catchment which covers 1,467 km2.
Runoff from the western part of the Project Area currently flows west through tributary drainage to
the Steere River and then flows south through the Steere River before discharging into Culham Inlet.
Water from the eastern portion of the Project runs off into the Jerdacuttup River through tributary
drainage eventually discharging to the Jerdacuttup Lakes, approximately 26 km south of the Project
Area.
Approximately 14.25 km2 (26%) of the Phillips/West/Steere Rivers and Jerdacuttup Catchments has
been cleared, primarily for agriculture, while the remainder is native vegetation (Figure 4-28). Locally,
the catchment is almost entirely covered with native vegetation, with some historical mining
disturbance over the Project Area. There is no irrigated agriculture or use of surface water in the
immediate vicinity of the Project Area. Local town and farm water supplies in the area are primarily
from surface dams, rainwater tanks or desalination of piped water from Esperance (Massenbauer,
2006). The Project is not in any proclaimed surface water areas or rivers protected under the Rights
in Water and Irrigation Act 1914.
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Upstream impacts on surface water flows
An assessment of the Steere River (Chapman, 2007) and its tributaries found that weed infestation in
the upper catchment was degrading the main river channel and that the tributaries showed additional
manifestations of degradation including erosion, excess sediment transport, and secondary
salinisation and water impoundment.
Surface water flows (and water quality) have also been impacted by the Elverdton tailings stockpile
located upstream of the Project (Figure 4-22). Uncontained tailings have been eroding downstream
into the Steere River since their deposition between 1958 and 1969 (Janicke, 2004; Plate 4-2). As at
2015, 720,000 tonnes of uncontained tailings remain, covering a 6 ha area (DMP, 2015c). Sediment
has continued to enter the river at an unknown rate but appears to be leaving the lower end of the
plume at a similar rate where it is dispersing. The observations suggest that, barring sudden massive
input of material remaining within the tailings stockpile, erosion is outstripping deposition along the
upper four kilometres of the deposited material slug. The lower reaches of the plume are visible from
imagery at around 2km north of the Project where it has been since 1969. While not readily visible in
aerial imagery, dispersed sedimentation has reached as far as the Kundip area. Based on observations
over a number of years, significant quantities of tailings are not expected reach the Project Area.
Further information from a water quality perspective is provided in section 4.6.
Plate 4-2: Tributary of the Steere River downstream from the Elverdton tailings stockpile
Source: Janicke (2004).
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Local surface water drainage
Surface water flows are generally intermittent in both the Jerdacuttup and Steere Rivers, whilst the
minor tributaries, which lie within the Project Area are usually dry between rainfall events.
Surface water modelling undertaken by Soilwater (Appendix Q) considered the surface water drainage
systems and associated sub-catchments surrounding and upstream of the Project Area. Nine subcatchments at the Project were identified. The sub-catchments are primarily constrained by the
topography. The stream channels within the Project Area are moderately spaced forming an
integrated network of convergent intermittent creeks.
Surface water drainage paths and flood depths under a 1 % annual exceedance probability 72 hour
event were modelled (Appendix Q). The pre-mining surface water flood modelling and stream
channels are shown in Figure 4-29.
Most flood depths across the Project Area show minor flooding between 0 and 2 m along drainage
lines with some small pockets of 2-3 m flood depths and one small section of 6 m to the east of the
Project.
4.5.3.3 Groundwater
Regional groundwater resources
Aquifers in the region of the Project Area are shown in Figure 4-30 and Figure 4-31. A cross section of
the region running roughly south to north intersecting Kundip is shown in the figures. Aquifer
characteristics over the Project area are described as fractured and weather rocks – local aquifers,
with large supplies from fracture zones, minor groundwater resource (Water and Rivers Commission
(1998). Downstream of the Project Area are fractured and weather rocks- local aquifers, very minor
to no groundwater resources which are interspersed with sections of fissured aquifer, locally fractured
and joined – moderate supplies from fractured zones - minor groundwater resources.
Further information on local geology of the deposits is located in Appendix R.
Regional groundwater use
The Project is located within the Karri Groundwater Management Area (Figure 4-32).
There is no irrigated agriculture or other groundwater users at or near the Project Area.
The closest Public Drinking Water Source Area (PDWSA) is located approximately 15 km upstream near
Ravensthorpe. The PDWSAs downstream of the Project include the Springdale Wellfield (22 km south)
and the Town Wellfield at Hopetoun (29 km south-southwest) (Figure 4-32).
The Springdale Wellfield (including Springdale Wellfield West) is located on both the east and west
side of Jerdacuttup River. These areas supply town water for Hopetoun. The bores draw water from a
mainly unconfined aquifer, where recharge of the groundwater source occurs by direct infiltration of
rainfall, particularly where the basal sand is exposed at the surface. Groundwater flow in the
Springdale Wellfields is to the southwest with groundwater discharging to the Jerdacuttup River and
the coastal wetlands.
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The Hopetoun Town Wellfield is located between Culham Inlet and Hopetoun. The Hopetoun Town
Wellfield is over the regional unconfined flow system that is recharged by direct infiltration of rainfall.
The direction of groundwater flow in this wellfield is generally to the south and south-west with
groundwater partially discharging to Culham Inlet.
Local groundwater resources
Within the Project Area, four aquifer systems have been recorded:





Combined - Fractured Rock West - Alluvium;
Combined - Fractured Rock West - Calcrete;
Combined - Fractured Rock West - Palaeochannel; and
Combined - Fractured Rock West - Fractured Rock.

Locally the geology of the Kundip deposits consists of host rocks for the mineralised zones are
comprised of acid volcanics – fine to medium grained dacite and andesite, feldspar porphyry (intrusive
or extrusive), crystal tuffs, and intrusive granodiorite. The Kundip mining area is described as having
“minor local aquifers” (Johnson, 1998). The volcanic rocks are generally of low permeability. Fractures
and joints in the rocks and in mineralised shear zones and quartz veins can be moderately permeable.
Drainage lines may follow zones of weakness such as fractures in the underlying rocks. The old mine
workings are reported to have intersected water-bearing fractures and there are significant volumes
of water stored in the workings (Appendix R)
The Project Area has a series of groundwater monitoring bores (Figure 4-33). Monitoring results from
2004 and 2017 are summarised in Table 4-33. Groundwater generally occurs at depths ranging from
approximately 17 to 58 metres below ground level (mbgl) with the exception of one reading of 4 mbgl
at a bore adjacent to local creek line (KMB5). Groundwater levels in the bores have risen significantly,
by between 3 to 5 m, since 2004. The rise is attributed to the slow recovery following drilling of the
bores and previous mining at Kundip, and/or some very high daily and monthly rainfalls (and
infiltration) since 2006 (Appendix R).
In general the groundwater levels at the Project fall towards the south suggesting that groundwater
flows to the south. The shape of the water table is somewhat irregular and does not closely reflect the
topography. The water table south from bore KMB2 has a low gradient falling to the south, whereas
the topography falls to the south and west. Water levels in the north east at the Kaolin Pit and the
Beryl Shaft are in the order of 20 m higher than those in the deposits to the south, indicating a steeper
gradient falling to the south and indicating that there is likely to be a hydraulic barrier to the south of
the Kaolin Pit.
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Table 4-33: Groundwater levels within the RGP Project Area – 2004 and 2017

Bore

Static
Static Water
Water Level
Level (2017)
Elevation
(2004)
(m AHD)
(m below
(m below
top of cap)
top of cap)

Change
between
2004 to 2017

KMB1

158.40

36.75

33.10

3.65

KMB2

180.44

58.04

52.84

5.20

KMB3

142.18

21.28

17.58

3.70

KMB4

163.93

41.82

37.53

4.29

KMB5

132.85

4.08

KMB6

145.71

23.56

20.21

3.35

KMB7

143.41

25.85

22.51

3.34

Beryl

31.15

Flag

38.16

Hillsborough

34.66

Harbour
View

33.44

4.5.3.4 Surface water and groundwater interaction
Groundwater recharge is likely to occur from rainfall. Rockwater (Appendix R) estimated that 0.1% of
rainfall infiltrates the ground (based on groundwater salinity). Some recharge will also occur through
open pits and shafts. However, there is also some potential for infiltration of creek flows via stream
sediments to recharge aquifers. Based on salinity and groundwater levels, recharge is more likely to
occur into the fissured aquifer passing through the southern portion of the Project Area (see Figure
4-31) rather than the fractured rock aquifers that occupy most of the Project Area.
Discharge of groundwater is most likely to occur into overlying Tertiary sediments (Johnson 1998) with
some potential for discharge of groundwater into stream sediments when stream water levels are
very low.
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4.5.4

Potential impacts

Potential impacts to hydrological processes within the Project Area and immediate surrounds include:


Alteration of surface water flows in the catchments and sub-catchments as a result of clearing
and placement of infrastructure, under both operational and closure conditions (e.g. flooding
of infrastructure, ponding of water, reduced or increased downstream flows);



Temporary or permanent alteration of groundwater flows and/or groundwater levels caused
by mining voids and the abstraction of groundwater (for mine dewatering and/or processing);
and



Impacts on groundwater-dependent vegetation arising from temporary and/or permanent
changes to groundwater levels caused by the extraction of groundwater.

4.5.5

Assessment of impacts

4.5.5.1 Alteration of surface water flows
During mining
Without the implementation of surface water drainage controls, the Project has the potential to
impact the environment by:




ponding of water locally, impacting vegetation and flora;
localised scouring; and
changes to downstream flows.

In order to prevent localised impacts and to maintain an operational mine site surface water drainage
controls are often employed e.g. culverts and diversion structures. The project includes provision for
construction of a network of culverts and drains. Based on the modelling shown in Figure 4-29 and
with the proposed mine infrastructure superimposed, locations for culverts and drains have been
identified (Figure 4-34). Soilwater (Appendix Q) concluded that the development is likely to have
minimal impacts on hydrological processes after implementation of appropriate surface water
management strategies during mining, with only a slight reduction in peak flows occurring. The
majority of the affected sub-catchment areas surface water flows will largely maintain connectivity
with their current downstream course. Given the Project Area constitutes less than 1% of the wider
Steere River catchment area, minimal impacts to flows within either the Steere or Jerdacuttup Rivers
and subsequently Culham Inlet and Jerdacuttup Lakes are anticipated. Waterlogging will be prevented
and, as the existing surface water patterns will be largely retained, vegetation death through water
loss is not expected to occur.
Post-closure
After closure, the Project has the potential to impact the environment by:



erosion damage to structures, including WRLs, TSF and abandonment bunds,
ponding of water locally, impacting vegetation and flora; and
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changes to downstream flows.

Infrastructure (roads, buildings, stockpiles, etc.) will be removed and the land surface rehabilitated.
Following removal of the ring roads around the Project Area, the natural topographic surface will be
re-established and creek lines rehabilitated where possible. This will largely restore the natural surface
water hydrological conditions existing prior to the mine development (Appendix Q). However, some
significant changes will have occurred due to the establishment of permanent landforms (WRLs, TSF),
resulting in some localised changes to surface water flows.
Existing drains and sediment traps in the infrastructure area may be filled in and reshaped along with
the remainder of the area as required which will be considered at closure. It may be warranted to
leave the drains and sediment traps associated with the WRLs in place to manage infrequent sediment
releases after site closure. The sediment traps will lose their effectiveness as they fill with sediment
over time. However, sediment releases should reduce with time, as landforms stabilise and vegetation
cover increases.
Flood modelling post-closure undertaken by Soilwater is shown in Figure 4-35. Removal of roads and
culverts at closure will results in several low lying areas becoming isolated, causing a potential for the
pooling of water, potentially exceeding 4 m in localised areas. These areas are located to the north of
the Kaolin Pit, directly east of the northern WRL, and at two locations on the northern boundaries of
the abandonment bunds surrounding the two Flag pits. Additionally the southeast corner of the TSF
and sections of the WRLs may also be subject to flooding during extreme rainfall events and
subsequently subject to erosion.
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It is evident from the modelling of this post closure scenario (Figure 4-35) that further surface water
management controls need to be implemented at closure. The key areas of inundation as identified
in the modelling at closure as mentioned above will be the targets for additional surface water controls
and waterway diversion. Diversion structures will be designed to re-route run-off from a Probable
Maximum Flood (PMF) rainfall events. Drainage will be routed around the landforms to meet up with
the natural drainage in a controlled way through the use of diversion structures.
In summary, the proposed surface water management options for implementation during operations
will substantially maintain the existing surface water flow regime. Some minor reduction in local runoff
is likely but will not be material. When operations are complete, however, the same water
management regime cannot be retained as structures potentially requiring maintenance will need to
be removed and new post-closure structures, such as abandonment bunds around the pits, will alter
surface water flows. Mitigation measures will be required to address this issue.
4.5.5.2 Groundwater abstraction
Approximately 0.6 GL / annum is required for the Project over the life of the mine, primarily for mineral
processing and dust suppression. Input water will consist of pit dewatering and, where there is a deficit
during initial stages of mining (approximately the first 3 years), additional water will be sourced and
trucked from RAV8 Pit. Water will be extracted from the RAV8 pit and hauled to the Project Area as
required. Estimated volumes required from RAV8 are 0.63 GL in the first year, 0.38 GL in the second
year and 0.01 GL in the third year.
During the latter stages of mining, an excess of water (approximately 0.2 GL/annum) is predicted. The
water not consumed in the processing plant or for dust suppression will be contained within a water
storage facility (WSF) (see Figure 2-1) until utilised or evaporated.
An overall water balance is shown in Figure 4-36.
Dewatering as required during operations will cause groundwater levels to fall and groundwater to
flow towards the direction of where the water has been drawn from. Rockwater (Appendix R) has
suggested that the effect of any groundwater level changes would be undetectable at more than
300 m – 500 m down-gradient of the pits, due to the low permeability of rocks in the area. Any
dewatering impacts are likely to be localised and are not anticipated to impact any other water users.
There are no groundwater users or groundwater-dependent ecosystems outside of the creek lines
near the Project that could be impacted by any changes to the groundwater flow system or
groundwater drawdown.
Water abstraction will require an Environmental Licence under Part V of the EP Act. Groundwater
monitoring will be undertaken in accordance with according to the Environmental Licence conditions.
Water management will also form a component of a Mining Proposal under the Mining Act for which
approval will be required.
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There is an historical precedence of groundwater levels recovering after the cessation of mining which
can be seen in the existing shafts which were mined below the water table (Table 4-33). Water levels
can be expected to recover over a period of time. Rockwater (Appendix R) assessed the likely
characteristics of the final mine voids extending below the water table. This was undertaken by
conducting water balances using predicted pit inflow rates to determine whether they will act as
groundwater sources, sinks, or flow-through lakes, with the results shown in Table 4-34.
Table 4-34: Estimated groundwater conditions in pit voids post-closure
Pit void

Initial GWL
(mbgl)

Water level at
Estimated
closure (mbgl) drawdown (m)

Pit void type

42 - 52

57.4 – 67.4

15.4

Groundwater
sink

Harbour View
NE

44

Dry

N/A

Does not
intersect water
table

Harbour View
S

35

33

N/A

Groundwater
source

Harbour View
W

28

28

N/A

Groundwater
source

Flag W

20 - 35

27.7 - 42.7

7.7

Groundwater
sink

Flag E

29

25.8

N/A

Groundwater
source

Kaolin

At closure pit voids will result in the development of pit lakes. In the Kaolin and Flag West pit voids,
water levels will remain below current static groundwater levels, with groundwater inflows and
rainfall accumulation balancing evaporation losses. The Harbour View NE, Harbour View South and
Flag East pit voids will capture, contain, and allow rainfall-runoff to infiltrate to the groundwater,
resulting in a local groundwater level rise, even when evaporation is considered (Appendix R).
In summary, all voids remaining at closure (except Harbour View NE) will contain groundwater and
groundwater levels will stabilise over time. There will be localised patterns of groundwater movement
whereby groundwater will not necessarily reflect pre-mining levels. In the absence of any impacts on
other groundwater users, no mitigation measures are required.
The implications of pit voids on water quality is discussed in section 4.6.
4.5.5.3 Impact on groundwater-dependent vegetation
As previously mentioned, the effect of any groundwater level changes would be undetectable at more
than 300 m – 500 m down-gradient of the pits, due to the low permeability of rocks in the area. There
are no groundwater users or groundwater dependent ecosystems near the Project, aside from the
local creeklines that could be impacted by any changes to the groundwater flow system (Appendix R).
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4.5.6

Mitigation

Groundwater abstraction can be managed under the EP and Mining Acts and no specific management
measures are required. No impacts on groundwater-dependent vegetation have been identified.
In relation to surface water management, the project incorporates surface water management
measures to be implemented when the project is established. These measures will materially maintain
the existing surface water regime. The EIA has identified issues relating to surface water management
post-closure whereby the surface water measures used during operations will not be suitable for postclosure. The following mitigation measures are proposed to address this issue.
Table 4-35: Hydrological processes – potential impacts and mitigation measures
Potential impact
Alteration of surface water
flows (closure landforms will
disrupt surface water flows)

Mitigation
hierarchy
Avoid

Mitigation measures
 Undertake additional surface water modelling
based on final landform configuration, with
modelling to consider PMF.
 Design surface water management measures
based on the modelling and incorporate these
measures into the site’s Mine Closure Plan16.
 Implement the measures at site closure.

4.5.7

Predicted outcome

The EPA’s objective of hydrological processes is “to maintain the hydrological regimes of ground water
and surface water so that environmental values are protected”.
Studies and investigations undertaken for the Project have identified the various pathways in which
the environment could be impacted by changes to the hydrological process during operation and
closure of the Project. No material change to surface water movement or volume is anticipated in
either the Steere River or Jerdacuttup River catchments and no groundwater users will be affected.
The EIA identified that when final landforms are established at closure, the surface water regime will
be significantly altered from that required for operations, necessitating the design and construction
of some water diversion structures to be based on modelling using the estimated PMF and
implemented at closure. Management measures relating to this issue have been included here.
On this basis, ACH believes the EPA’s objective for hydrological processes can be met.

16
This plan would be a revised version of Appendix F to be prepared after public submissions have been reviewed and would require
approval by DMIRS prior to the commencement of operations.
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4.6

Inland waters environmental quality

This section discusses the quality of surface water and groundwater in and around the Project Area
and the potential impacts of the Project. Surface water and groundwater flows are discussed in section
4.5.
4.6.1

EPA objective

The EPA’s objective for the factor Inland Waters Environmental Quality is:
To maintain the quality of ground water and surface water so that environmental values are
protected.
4.6.2

Policy and guidance



EPA (2018a) - Environmental Factor Guideline – Inland Waters;



Australian and New Zealand Environment and Conservation Council and Agriculture and
Resource Management Council of Australia and New Zealand (ANZECC) (2000) - Australian
and New Zealand Guidelines for Fresh and Marine Water Quality: Volume 1 – The Guidelines;



Department of Environmental Regulation (2014) – Assessment and management of
contaminated sites – contaminated sites guidelines;



Department of Mines and Petroleum (DMP) (2015b) - Guide to Departmental requirements
for the management and closure of tailings storage facilities (TSFs);



Department of Mines and Petroleum (DMP) (2013) - Code of Practice (CoP): Tailings Storage
Facilities in Western Australia; and



Australian National Committee on Large Dams (ANCOLD) (2012) - Guidelines on Tailings Dams
Planning, Design, Construction, Operation and Closure.

4.6.3

Receiving environment

4.6.3.1 Surface water quality
The Project Area lies predominantly within the Steere River catchment which forms part of the larger
Phillips/West/Steere Rivers catchment. A portion of the eastern side of the Project Area is located
within the Jerdacuttup River catchment (see section 4.5.3.2 and Figure 4-28). They key downstream
sensitive receptors include the Steere and Jerdacuttup Rivers, Jerdacuttup Lakes and the broader
environs of the Jerdacuttup Lakes Nature Reserve, and the Culham Inlet.
There are no gauging stations and therefore no long-term water flow or quality data available for the
Steere and Jerdacuttup Rivers or any of their tributaries. However, some baseline water quality data
has been sourced from the following sample points:
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Steere River surface water sampling sites (STE01E, STE01W) – four samples from each location
(Figure 4-37; Table 4-36) between 2005 and 2007; and
Baseline surface water samples at the Jones River crossing on the Steere River (Figure 4-37) two samples in 2010;
Jerdacuttup River surface water sampling sites (nine locations along the river) – minimum of
two samples at each location between 2001 and 2002; and
Surface water samples from small dams within the Project Area (Figure 4-37), sampled in
2018.

Of the two sampling sites on the Steere River, one (STE01E) is downstream from the Elverdton tailings
stockpile (see details on the Elverdton tailings in section 4.5.3.2). Compared with the other monitoring
site (STE01W), the data for STE01E shows a significant enrichment of copper with elevated values also
recorded for calcium, magnesium, sulphate, electrical conductivity (EC) and turbidity. The results
suggest that the Elverdton tailings has potentially impacted surface water quality to some degree in
western tributaries of the Steere River, including a section that passes through the western part of the
Project Area.
Table 4-36: Steere River (STE01E, STE01W) – water quality samples (2005-2007)
Source: Department of Water and Environmental Regulation.

Measured range
Analyte

As
Ba
Ca
Cd
Co
Fe
Mg
Pb
S04
Zn
Cu
EC
pH
DO
Turbidity

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mS/cm
mg/L
NTU
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STE01E

STE01W

0.001 – 0.005
0.004 -0.022
85
0.0001 -0.002
0.002 - 0.42
0.65 -2.5
36 - 240
0.001 – 0.01
30 - 570
0.004 – 0.11
0.81
1.6 – 8.8
6.5 – 11.5
4.6 - 9
30 - 300

0.001 – 0.005
0.002 – 0.01
17 - 18
0.001-0.002
0.008 – 0.16
1.1 – 8.5
28 - 45
0.001 – 0.01
51 - 100
0.005 – 0.04
0.051
1.5 – 3.6
7.1 – 11.3
6.1 – 9.4
40 - 150

Recreational level
trigger values ANZECC
and ARMCANZ (2000)
0.05
1
0.005
0.3
0.05
400
5
1
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Table 4-37: Steere River (Jones River Crossing) – water quality samples (2010)
Source: Department of Water and Environmental Regulation Water Information Reporting database.

Analyte
NH3NH4
NO2
N (kjel)
N (total)
P (total)
TSS
EC
pH

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mS/cm
-

Measured range
0.03-0.23
<0.01-0.024
0.37-1.6
0.39-2.3
0.01-0.047
4-15
19.2-21.9
7.6-7.8

Water at STE01W and STE01E is brackish and becomes more saline lower in the catchment. At the
Jones River crossing, salinity is about one third that of seawater.
Water quality data for the Jerdacuttup River, both upstream and downstream of the Project Area, was
sampled at nine locations between 2001 and 2002. The results are summarised in Table 4-38. The
snapshot of surface water quality data indicates that salinity (as electrical conductivity) fluctuates
widely, with EC at one location increasing from 20 to 117.3 mS/cm within a one year period. The
Jerdacuttup River is naturally saline due to transport of soil-stored salts of marine origin (Department
of Environment, 2004).
Table 4-38: Jerdacuttup River – water quality samples (2001-2002)
Source: Department of Environment (2004)

Analyte
N
P
DO
EC
pH
Turbidity

Units
mg/L
mg/L
mg/L
mS/cm
NTU

Measured range
0.72 – 9.3
0.02 – 0.24
2.7 – 11.2
7.82 – 117.3
7.4 - 9.45
10-60

Within the Project Area there are a number of small dams that collect local runoff. Water in these
dams was sampled in January, May, August and December 2018. In general the surface water quality
is similar to or below the values of the DER (2014) fresh water assessment levels for most analytes
with notable exceptions for copper and iron where the minimum measured concentrations are larger
than the assessment level. The analytes greater than the fresh water assessment levels are
summarised below in Table 4-39.
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Table 4-39: RGP Project Area – dam water quality samples (2018)
DER (2014) fresh water
Analyte
Units
Measured range
assessment level
EC

mS/cm

pH

1.26 – 9.5

-

6.8 – 7.7

6.5-8.5

Total N

mg/L

1.11 – 3.68

Hg
Al
Cu
Mn
Ni
Zn
Bo
Fe
Pb
Cd
As

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.00005 – 0.00056
0.1 - 0.54
0.03 – 0.533
0.03 – 1.904
0.003 – 0.024
0.01 – 0.048
0.2 – 0.48
0.263 - 6.631
0.001 – 1.4
0.0001 -0.0003
0.001 – 0.027

1 (long term)
2 (Short term)
0.00006
0.055
0.0014
1.9
0.011
0.008
0.37
0.3
0.0034
0.0002
0.013

4.6.3.2 Groundwater quality
The Project Area is located within the Karri Groundwater Management Area (see Figure 4-32). It is not
located within a public drinking water sources area (PDWSA).
There is limited data available for groundwater quality outside of the Project Area. The most important
groundwater resource locally is likely to be that of the Springdale and Hopetoun Town Wellfields
(22 km and 29 km south of the Project Area respectively). These wellfields service the town of
Hopetoun. The groundwater, taken from the Bremer-East Sedimentary aquifer (unconfined and semiconfined), meets the Australian drinking water guidelines (health levels) although the Springdale
Wellfield does not meet the aesthetic (non-health-related) levels recommended in the ADWG (DoW,
2016).
Within the Project Area, baseline sampling for groundwater quality was undertaken at a number of
locations during January, May, August and December 2018. Samples were collected from eight
locations: KMB1 – KMB7 and Bore H (see Figure 4-33; Table 4-40).
Analytes were compared against DER (2014) non-potable groundwater use assessment levels. Most
analytes meet the assessment levels, however, those that did not are shown in Table 4-40. Reported
pH values were neutral and EC indicated the groundwater was saline and not suitable for drinking. An
exception was monitoring bore KMB3, with reported EC of 0.6 – 0.7 mS/cm and TDS of 300 –
600 mg/L, indicating a localised fresh water presence. With the exception of KMB3, groundwater
samples were enriched in major cations (calcium, magnesium, sodium and potassium).
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Table 4-40: RGP Project Area - groundwater quality samples
Analyte

Units

Measured range

EC
pH
Sulfate as SO4 Turbidimetric
Cl
Ammonia as N
Al
Fe

mS/cm
mg/L

16.33 – 69.7
6.18 – 7.37
1280 - 3600

DER (2014) non-potable
groundwater use
assessment level
1000

mg/L
mg/L
mg/L
mg/L

4857 - 19800
0.02 – 1.24
0.01 – 0.25
0.001 – 1.647

250
0.5
0.2
0.3

4.6.4

Potential impacts

Potential impacts to water quality within the Project Area and surrounds include:


Degradation of surface water quality in the Steere and Jerdacuttup Rivers and downstream
receptors through failure of the TSF;



Degradation of surface water quality in the Steere and Jerdacuttup Rivers through
sedimentation or contamination by materials other than tailings (e.g. from hydrocarbons);



Degradation of groundwater quality due to seepage of tailings liquor from TSF;



Degradation of groundwater quality due to chemical spills;



Degradation (post- closure) of groundwater quality in open pits; and



Degradation of groundwater quality utilised by downstream water users, (e.g. drinking water
sources).

4.6.5

Assessment of impacts

4.6.5.1 Degradation of surface water quality through failure of the TSF
An uncontrolled failure and discharge of tailings material has some small potential to impact water
and sediment quality in the Jerdacuttup River and downstream receptors (including the Jerdacuttup
Lakes and the broader environs of the Jerdacuttup Lakes Nature Reserve). Jerdacuttup Lakes are
approximately 36 km downstream of the Project Area.
For background information on the geochemistry of the tailings, the TSF design and tailings
management, see section 4.4. In summary, the tailings will be saline (from the use of local
groundwater for processing) and mineralised although the cyanide content will be reduced to safe
levels (< 0.5 mg/L WAD CN).
The TSF will be an engineered facility, designed in accordance with the following requirements:


Department of Mines and Petroleum (DMP): Guide to Departmental requirements for the
management and closure of tailings storage facilities (TSFs) (2015);
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Department of Mines and Petroleum (DMP) Code of Practice (CoP): Tailings Storage Facilities
in Western Australia (2013); and



Australian National Committee on Large Dams (ANCOLD): Guidelines on Tailings Dams
Planning, Design, Construction, Operation and Closure (2012).

Under the DMP Code of Practice, the RGP TSF attracts a ‘Medium’ hazard rating. The TSF design
(Appendix P) has been prepared in accordance with the requirements listed above. This has included
consideration of:


Stability (embankment and foundation material, and compaction required);



Erosion controls;



Seepage controls; and



Surface water management.

Operational and closure requirements are also included. This contrasts with the Elverdton tailings
stockpile which is a freestanding structure constructed using the methods of the day with no
engineered embankments. Erosion from this stockpile has seen tailings extend 7 km south in a
tributary of the Steere River.
The risk profile associated with failure of the TSF is acceptable through the proposed approach to
design, operation and closure. Approval of the design and an operating manual will be required under
the Mining Act. The facility will also require licensing under Part V of the EP Act. Both of these
approvals will require a monitoring program to be implemented.
4.6.5.2 Degradation of surface water quality in the Steere and Jerdacuttup Rivers through
sedimentation or contamination
There is potential for mobile sediments to enter surface water channels and subsequently alter
surface water quality, locally and downstream. Increases in sediment-laden runoff may result from
some site activities, primarily clearing of native vegetation, vehicle/equipment movement, the
handling of waste rock and the erosion of landforms.
Dust suppression on haul roads will be undertaken to minimise transportation of mobile sediments
into surface water channels, utilising small windrows along the edge of roads to control erosion and
sedimentation. Other drainage and sediment control measures will be necessary to minimise
sediment mobilisation. Detention basins will be used to slow flow of surface water and give any
mobilised sediments the opportunity to settle. Regular maintenance will be required to ensure they
remain effective and a monitoring program implemented. Indicative locations for future surface water
monitoring across the broader catchment area are shown in Figure 4-38.
The risk of contamination from process chemicals and hydrocarbons can be readily managed through
ensuring all storage facilities are constructed and operated in accordance with Australian standards.
Given there is some risk a spillage could occur, procedures to minimise and manage their impacts will
be necessary.
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4.6.5.3 Degradation of groundwater due to seepage of tailings liquor from the TSF
Seepage of process water from the TSF has the potential to contaminate the surrounding
groundwater. However, the risk is considered low due to the low permeability of the underlying
geology of the TSF. The risk of seepage will be managed through the design of the facility with
operational controls and a monitoring program in place, as discussed above. The primary risk to
groundwater quality, residual cyanide, has been removed through the use of cyanide destruction in
the process plant circuit.
A groundwater monitoring bore network will be installed downstream of the TSF embankment to
monitor water levels and water quality. Early detection of contamination from seepage of enriched
metals in tailings will be possible through comprehensive monitoring with reference to baseline data.
An indicative monitoring bore network is shown in Figure 4-39.
4.6.5.4 Degradation of groundwater due to chemical spills
Chemicals and hydrocarbons stored and used onsite may have the potential to contaminate
groundwater. The greatest risk is likely to be during rainfall events when any spills may become
mobilised. Chemicals to be stored and used on site in significant quantities include diesel, explosives,
process reagents, and other hydrocarbons (e.g. lubricants). Key process reagents used for the Project
will include flotation reagents, quicklime, caustic, hydrochloric acid and cyanide.
Bulk chemicals will be stored in appropriate storage facilities (e.g. tanks for diesel, magazine for
explosives) in accordance with applicable guidelines and licence requirements.
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4.6.5.5 Degradation (post-closure) of groundwater quality in open pits
During mining, dewatering of mine voids will be necessary to access the ore bodies and make for a
safe working environment. At the conclusion of mining, groundwater in mine voids extending below
the groundwater table will recover. Some voids will act as sinks, others as sources (see Table 4-34).
Rockwater (Appendix R) considered the effect of evaporation on post-closure water quality and
Graeme Campbell & Associates (Appendix S) considered the potential for changes in water quality
through interaction with the exposed void walls. Their conclusions are outlined in Table 4-41. In
summary, there will be changes in mine void water over time post-closure but these changes are not
expected to extend beyond the Project Area.
Table 4-41: Mine voids – expected impact of exposed walls on post-closure water quality
Mine void

Void type

Expected geochemical impacts on water quality

Kaolin

Groundwater sink

Water is expected to be circum-neutral (pH 6-8) with both
trace sulphides and calcites present. Concentrations of
dissolved elements should be low (“within the sub-mg/L
range”). Salinity is expected to increase gradually from about
22,000 mg/L to 46,000 mg/L TDS after 100 years.

Harbour View

Groundwater
recharge / flowthough

Water is expected to be circum-neutral (pH 6-8) with only
sporadic appearances of trace sulphides. Concentrations of
dissolved elements should be low due to low concentrations
of these elements in pit wall rocks. No significant change in
salinity over 100 years. Flow is expected to be towards the
Flag West void.

Flag West

Groundwater sink

Water is expected to be moderately acidic due to the
common occurrence of trace sulphides and pit wall rocks that
are devoid of calcites. Some elevation of Cu, Fe and Al values
can be expected. Salinity is expected to increase gradually
from about 37,000 mg/L to 250,000 mg/L TDS after 100 years.

The mine voids are unlikely to act as significant habitat for fauna. In their review, Bamford Consulting
Ecologists (2014) noted that steep slopes, a hard substrate and few shallows are likely to limit
macrophyte growth in mine voids and discourage many bird species from foraging. In the long term,
salinity, increasing in some voids over time, means the voids are unlikely to support complex
ecosystems of algae and other aquatic vegetation, and invertebrates, and consequently higher order
animals. If elevated metal levels occur in Flag West, the risk of bio-accumulation is likely to be low
because of the low number of trophic levels.
No mitigation measures are required although post-closure water quality monitoring should be
undertaken to identify any significant departure from these conclusions. This measure will be include
in the Mine Closure Plan that will accompany the Mining Proposal when approvals under the Mining
Act are sought.
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4.6.5.6 Degradation of groundwater quality utilised by downstream water users
Contamination resulting from operations and infrastructure at the RGP, should it occur, has the
potential to move downstream of the Project via surface water and then to groundwater recharge
pathways.
The sensitive groundwater receptors downstream of the Project include the Springdale and Hopetoun
Townsite Wellfields. Recharge of the groundwater sources of the wellfields occurs by direct infiltration
of rainfall, particularly where the basal sand is exposed at the surface. This means they are susceptible
to water quality contamination risks from land uses directly at the surface. Given the recharge of the
Springdale Wellfield is not from the Jerdacuttup River and recharge of the Hopetoun Town Wellfield
is not from the Steere River there is a very low risk of contamination of drinking water supplies from
any spillage at the RGP.
4.6.6

Mitigation

Potential impacts to surface water and groundwater quality will be mitigated using the management
measures outlined in Table 4-42.
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Table 4-42: Inland waters environmental quality – potential impacts and mitigation measures
Potential impact
Degradation of surface water
quality through failure of the
TSF

Mitigation
hierarchy
Avoid

Mitigation measures




Degradation of surface water
quality in the Steere and
Jerdacuttup Rivers through
sedimentation or
contamination

Avoid/
Minimise/
Rehabilitate






Degradation of groundwater
due to seepage of tailings
liquor from the TSF

Avoid/
Minimise



Degradation of groundwater
due to chemical spills

Minimise



Degradation (post-closure) of
groundwater quality in open
pits

ACH Minerals Ravensthorpe Gold Project ERD 1g

Rehabilitate

The TSF will be constructed, operated and
closure in accordance with DMIRS and ANCOLD
requirements.
Removal of cyanide from the tailings stream will
be employed in the process circuit.
Performance of the TSF will be audited annually
by an engineer.
Detailed project design will include provision for
placement and sizing of sediment traps and
detention basins to minimise the potential for
offsite discharge of sediments in runoff. These
facilities will be monitored and managed to
ensure they remain effective.
Monitoring of surface water quality within and
outside of the Project Area will be undertaken
opportunistically (see Table 4-43 for proposed
program).
A photo monitoring program of creeklines and
drainage will be implemented (see Table 4-43).
A network of groundwater monitoring bores will
be installed around the TSF to monitor water
levels and water quality (see Table 4-43 for
proposed program).
All hydrocarbons and process chemicals will be
stored and managed in accordance with
Australian standards.



Spill management procedures will be developed
and will include provision of spill management
supplies (e.g. spill kits) and training of personnel.



Groundwater quality monitoring in pit voids will
be maintained for up to five years post-closure.
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Table 4-43: RGP Project Area and surrounds- indicative surface and groundwater monitoring
program
Sampling points

Timing/frequency

Target analytes

Surface water
Steere River monitoring points:
 2 upstream
 2 downstream
(Figure 4-38)

Hand sample ephemeral flows
opportunistically during runoff
events, during operation.

Field:

Jerdacuttup River monitoring points:
 1 upstream
 2 downstream
(Figure 4-38)

Mine void water quality:
 All pit lakes

Annually, at cessation of
dewatering when pits fill with
water.






Temperature;
pH;
Dissolved oxygen (DO); and
Electrical conductivity (EC).

Laboratory:
 pH;
 Total Dissolved Solids (TDS);
 Turbidity;
 N and P;
 Ionic balance;
 Metals (total and dissolved); and
 Total recoverable hydrocarbons
(TRH).
Laboratory:
 pH;
 TDS;
 Ionic balance; and
 Metals (total and dissolved).
Photo monitoring.

Photo monitoring points:
Six monthly.
 5 points along local creeklines
(Figure 4-39)
Groundwater
TSF:
During operation quarterly
Laboratory:
sampling and monthly
 An array of 6 monitoring bores
 pH;
17
standing water levels.
(upstream and downstream)
 Salinity;
(Figure 4-39)
 Ionic balance;
Pit voids:
During operation annual
 Metals (total and dissolved);
sampling and monthly
 An array of 8 monitoring bores
 Depth to water; and
standing water levels.
(upstream and downstream)
 WAD CN.
(Figure 4-39)
Notes on metals
Metal suite for dissolved and total metals should include the following:
Aluminium (Al), silver (Ag), arsenic (As), boron (B), barium (Ba), beryllium (Be), calcium (Ca), cadmium (Cd),
cobalt (Co), chromium (Cr), copper (Cu), iron (Fe), mercury (Hg) , potassium (K), lithium (Li), magnesium
(Mg), manganese (Mn), molybdenum (Mo), sodium (Na), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
tin (Sn), titanium (Ti), uranium (U), vanadium (V) and zinc (Zn).

17

A mine tenure change will be necessary to establish some groundwater monitoring bores south of the Project Area.
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Sampling points

Timing/frequency

Target analytes

Notes on trigger levels
Trigger levels for groundwater and surface water quality will be established once sufficient baseline data has
been collected.
Trigger levels for water quality are proposed to be set to 80th (or 20th) percentile of baseline data and
confirmed in consultation with DMIRS and DWER. Should the trigger levels be exceeded for three consecutive
sampling periods for groundwater (or two for surface water), investigations will take place and management
strategies will be implemented.
Management strategies may include:






4.6.7

Determine whether the changes observed are a results of the Project e.g. undertake a
comparison with any control sites up-gradient or upstream;
Increase monitoring frequency;
Investigate reason for any change including which activities may have caused the change;
Review of management measures and controls; and
Undertaken further studies.

Predicted outcome

The EPA’s objective for inland water environmental quality is “to maintain the quality of ground water
and surface water so that environmental values are protected”.
Studies and investigation undertaken for the Project have identified the various pathways in which
the environment could be impacted by changes to surface water and groundwater quality during
operations and closure. No material change to surface water quality is anticipated locally or
downstream in either the Steere River or Jerdacuttup River. Changes in groundwater quality are
expected to occur in mine voids post-closure but these impacts are to be contained locally due to the
low permeability of the underlying geology at the Project. No other water users are anticipated to be
impacted by the Project.
Accepted industry standards have been adopted in respect of TSF failure scenario. ACH consider the
risk profile associated with failure of the TSF to be acceptable given the proposed approach to design,
operation and closure. ACH believes that the mitigation strategy in place is sufficient to reduce risk of
uncontrolled discharge to negligible levels and accordingly the risk of potential impacts to water
quality in the Jerdacuttup River, Jerdacuttup Lakes and the Jerdacuttup Lakes Nature Reserve is
similarly negligible.
On this basis, ACH is of the opinion that the EPA’s objective for hydrological processes can be met.
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5

Other environmental factors or matters

5.1

Social surroundings

5.1.1

EPA objective

The EPA’s objective for the factor social surroundings is:
To protect social surroundings from significant harm.
5.1.2

5.1.3
5.1.3.1

Policy and guidance
EPA (2016e) - Environmental Factor Guideline – Social Surroundings.
Receiving environment
Aboriginal heritage

The Project Area lies within the traditional lands of the Bibbulum People (Southwest Nyungars). The
area surrounding Ravensthorpe was traditionally the domain of the Wadjan tribe.
A search of the Department of Aboriginal Affairs Aboriginal Heritage Inquiry System for mining
tenements associated with the Project (L 74/34, M 74/41, M 74/51, M 74/53, M 74/135 and M 74/180)
indicated that these tenements fall within the southwest Settlements Wagyl Kaip Southern Noongar
People Indigenous Land Use Agreement. The Aboriginal Heritage Inquiry System (AHIS) search did not
identify any ‘registered’ Aboriginal sites or ‘other heritage places’ within the Project Area. ACH entered
into a Noongar Standard Heritage Agreement in August 2016 over the entire Project Area.
Two survey reports were reviewed during the preparation of this documentation. An ethnographic
survey (Tamora Pty Ltd, 2003) resulted in the advisors clearing the following tenements and surveyed
areas for mining activities - M 74/41, M 74/51, M 74/53, M 74/135 and M 74/176. A later survey by
Anthropos Australis Pty Ltd (2008) advised that no ethnographic or archaeological sites were recorded
in a survey area which encompassed L74/34, L74/45 and M74/180.
5.1.3.2

Natural and historical heritage

Two databases (the Heritage Council’s inHerit database and the DoEE’s Australian Heritage Database)
were searched in March 2018 to identify places of historical significance occurring within or near the
Project Area. The inHerit database listed five results, none of which are State-listed. Harbour View
[Heritage Place No. 14027] is the only heritage listed place occurring within the Project Area. The site
was reconsidered as part of the Heritage Council’s Assessment and Registration Program in 2005, with
the Register Committee determining that it does not warrant entry in the Register of Heritage Places
as it is not of State significance, however may be of local significance.
The following four historic sites are located within the historical Kundip town site area and lie adjacent
to the southwestern corner of the Project Area, on the opposite side of Hopetoun – Ravensthorpe
Road:
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Kundip school site [Heritage Place No. 13983];



Hopetoun Hall [Heritage Place No. 13999];



Kundip townsite [Heritage Place No. 14023]; and



Kundip half-way houses [Heritage Place No. 14059].

A search of the Australian Heritage Database identified two heritage places listed under the Register
of National Estate as occurring in the vicinity of the Project Area (DoEE, 2018a):


Jerdacuttup River Komatiites [Place ID 101329] (Register of the National Estate).



Ravensthorpe Range Area [Place ID 9393] (Register of the National Estate).

Also identified by InHerit as Heritage Place No. 18767, the Jerdacuttup River Komatiites display
exceptional exposures and sequences of ultramafic volcanic rocks (komatiites). The komatiites are
located approximately 3 km northeast of the Project Area across an area of approximately 21 ha
(Heritage Council 2017).
The Ravensthorpe Range Area (RRA) is a biological niche within WA containing many rare and endemic
plant species. The area is approximately 30,000 ha in size extending from the Hopetoun-Ravensthorpe
Road along the Ravensthorpe Range and the Jerdacuttup River, between Mount Short and Moolyal
Creek in the northwest, and the Jerdacuttup North Road in the southeast. The Ravensthorpe Gold
Project falls within the bounds of the RRA.
The Project Area falls within the Fitzgerald Biosphere transition zone.
5.1.3.3

Amenity

There are four permanent dwellings (three of which are agricultural properties) that have been
identified within a 10 km radius of the Project Area. Three of the four dwellings are located on the
eastern side of the Ravensthorpe Range from the Project area and are unlikely to be impacted by
operations in any way. The only residence on the western side of the Range is 7 km distant in a north
westerly direction, near the former township of Desmond which serviced the Elverdton mine (Figure
5-1). The Project will be visible from the closest residence but is too far to be affected by noise or dust
from the operation.
A free camping area exists at the historical Kundip town site, on the opposite side of the road to the
Project, approximately 600 m south-west of the proposed processing plant. The camp site contains
basic facilities (drop toilet) and the Hopetoun - Ravensthorpe Railway Heritage trail passes through
the site. While the mine site is unlikely to be directly visible from the camp, there may be some light
glow from operational areas at night time.
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While there are very extensive agricultural landholdings in the Shire of Ravensthorpe, there is no
agricultural land close to the proposed operation. The nearest land cleared for agriculture lies south
of the Kundip Nature Reserve.
The Hopetoun - Ravensthorpe Railway Heritage Walk Trail extends along the western Project Area
boundary and is utilised infrequently by visitors to the region.
5.1.3.4

Public safety

There are extensive existing shafts and excavations throughout the Project Area. Some of the shaft
entrances have been blocked with metal grilles, some have been fenced, while entry to others is
unrestricted. The open shafts have the potential to be unstable and may present a safety hazard to
any members of the public present within the Project Area (e.g. tourists and outdoor enthusiasts).
Access to the proposed project is via the Hopetoun-Ravensthorpe Road which, as well as local
residents and business owners, is used by tourists visiting the Hopetoun and the FRNP. Water trucks
and other mine site vehicles will be entering the Hopetoun – Ravensthorpe Road via the site access
road. Compared with the PRP, the current proposal involves significantly less mine traffic on the
Hopetoun – Ravensthorpe Road as it does not involve any haulage of ore from the Trilogy site.
The site access road also crosses the Hopetoun – Ravensthorpe Railway Heritage Walk Trail.
5.1.4

Potential impacts

There are no known Aboriginal heritage values associated with the project area, and no nearby
residences or agricultural properties. However, the proposed Project could potentially impact social
surroundings through:

5.1.5
5.1.5.1



Impacts on natural and historical heritage sites; and



Public safety hazards associated with existing mining infrastructure (shafts) and mine
vehicle traffic.
Impact assessment
Natural and historical heritage

Harbour View [Heritage Place No. 14027] is the only heritage-listed place occurring within the Project
Area. While this site will be directly impacted by the Project, this will not constitute a significant impact
as the Heritage Council Register Committee determined that it does not warrant assessment for entry
in the Register of Heritage Places. The Register Committee has requested that an archive record,
including an archaeological survey, be commissioned for the site prior to any development, further
reducing the likelihood of any loss of heritage value.
The historical Kundip town site and the Hopetoun – Ravensthorpe Railway Heritage Walk Trail do not
fall within the Project Area and therefore will not be impacted by the Project.

ACH Minerals Ravensthorpe Gold Project ERD 1g

August 2019 | Page 5-4

Ravensthorpe Gold Project
Environmental Review Document
Assessment No.2117

The Project’s development footprint falls within an area that is at least partially considered the
Ravensthorpe Range. Much of the immediate area is already disturbed and degraded. Flora and
vegetation values associated with the Ravensthorpe Range are discussed in section 4.2.
The Project will not be visible from Kundip Nature Reserve, which is approximately 0.4 – 1 km from
the southern Project Area boundary, and there are unlikely to be significant dust or noise impacts at
the reserve, with the exception of occasional blasting.
The Project is located approximately 15 km north east of the FRNP. At this distance, there are unlikely
to be any impacts to the National Park or impacts to tourism in the vicinity of the park.
The Project is highly unlikely to impact any other sites of natural or historical heritage.
5.1.5.2

Public safety

The Project will reduce the current hazard associated with existing mining infrastructure at the Project
Area as many existing shafts will be incorporated into the open cut pits.
Mine vehicle traffic could impact public safety when turning on to or off the Hopetoun – Ravensthorpe
Road. Care will also be required where the access road crosses the Hopetoun – Ravensthorpe Railway
Heritage Walk Trail.
5.1.6

Mitigation

Table 5-1 summarises management measures developed to mitigate the potential for impacts on
social surroundings.
Table 5-1: Social surroundings – potential impacts and mitigation measures
Potential impact

Mitigation
hierarchy

Impacts on natural and
historical heritage sites.

Minimise/
Avoid

Mitigation measures
 Commission an archive record, including an
archaeological survey, for the Harbour View
heritage place.
 Avoid development near the Hopetoun –
Ravensthorpe Railway Heritage Walk Trail.
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Potential impact
Public safety hazards
associated with existing
mining infrastructure (shafts)
and mine vehicle traffic.

Mitigation
hierarchy
Avoid

Mitigation measures
 Public access to the Project Area will be
prohibited.
 Warning signs erected at mine site entrance.
 Vehicle crossing signs will be established at the
north and south sides of the heritage trail
intersection with the main access road.
 Vegetation at the heritage trail intersection will
be cleared to ensure improved visibility for
heritage trail walkers and access road users.
 Ensure clear visibility for all traffic using the
Hopetoun – Ravensthorpe Road and that
entering and leaving the mine site.

5.1.7

Predicted Outcome

While some mitigation measures are appropriate, ACH considers that there are unlikely to be any
significant impacts to social surroundings from development of the Project. The EPA’s objective for
social surroundings can be met.
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5.2

Air quality

This section discusses air quality – primarily dust and greenhouse gas emissions.
5.2.1

EPA objective

The EPA’s environmental objective for air quality is:
To maintain air quality and minimise emissions so that environmental values are protected.
5.2.2

Policy and guidance

The following policies and guidelines apply to air quality:


EPA (2016a) - Environmental Factor Guideline – Air Quality; and



NSW EPA (2016) - Approved Methods for the Modelling and Assessment of Air Pollutants in New
South Wales.

5.2.3

Receiving environment

There is limited data available for local air quality but, in the absence of any significant industrial or urban
areas, air quality is expected to be high at most times. Factors influencing local air quality would be dust
from unsealed roads, cleared paddocks and mined areas, in particular the abandoned Elverdton tailings.
Bushfires can also produce temporary high levels of particulate matter.
Dust emissions from open areas will be influenced by wind conditions. The nearest weather station to the
project is located at the Town of Ravensthorpe (Station 010633), where wind conditions are monitored
on a monthly basis. Ravensthorpe typically experiences maximum wind speeds of up to 14 km/hr and
minimum speeds of 10.2 km/hr in the mornings and an average of 16.3 km/hr in the afternoons (BoM,
2019).
The area features predominantly south-easterly winds in the summer and north-westerly winds in the
winter (Figure 5-2).
A baseline dust deposition monitoring program has been established for the RGP and will be ongoing for
the duration of the Project. Monitoring results from eight sites (Figure 5-3) will be used as a comparison
for dust levels and composition throughout the construction and operation of the project. An example of
a dust deposition gauge stand is shown in Plate 5-1.
At this time, only results from June-August 2018 and partial results for August to December 2018 are
available. Results from this monitoring period ranged from 0.2 - 1.0 g/m2/month average total solids over
the three month period. There is no standard reference value for dust deposition but the NSW EPA (2016)
suggests an annual value of 4 g/m2/month can be used for impact assessment purposes. Where
background levels are high, an increase of 2 g/m2/month over background levels can be used. In the
monitoring for the three months to August 2018, dust (insoluble solids) values were all well below the 4
g/m2/month guideline (Figure 5-4).
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Plate 5-1: Stand for dust deposition gauge – typical arrangement

Figure 5-4: Average total insoluble matter (g/m2/month) measured at the RGP (August, December
2018)
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The project will produce greenhouse gas (GHG) emissions, primarily as a result of mobile equipment
operation and power generation. Existing GHG emissions associated with exploration activities are
very low.
5.2.4

Potential impacts

The following potential impacts on air quality have been identified:


Dust generation from movement of overburden and topsoil material, blasting and loading
waste rock and ore, processing activities, from vehicles on internal roads and access roads,
and from dust lift off from disturbed surfaces, including the surface of the TSF; and



Particulate, NOx and greenhouse gas emissions resulting primarily from:
o

Diesel combusted by the power generators;

o

Diesel combusted by non-road registered vehicles; and

o

Diesel combusted by road registered vehicles.

Some localised emissions may also be expected from the process plant but these are likely to be
restricted to the immediate area and are not significant.
5.2.5

Impact assessment

Dust levels will increase during mining. The main sources are likely to be earthmoving activities, vehicle
movements and crushing of ore. Routine measures common to most mines (e.g. water trucks to
suppress wheel-generated dust, water sprays within the process plant) will be adopted. Dust lift off
may occur from open areas that have been disturbed. This includes the surface of the TSF although,
during operations, dust will be suppressed through discharge of additional tailings.
Dust monitoring will occur (and is currently ongoing) to establish the extent to which dust becomes
airborne and by how much compared to baseline levels. Dust is not considered likely to cause health
or amenity issues to neighbouring residents due to the relatively remote Project location. The nearest
sensitive receptor to the Project Area is a rural property located approximately 7 km north west of the
Project (Figure 5-1). Nonetheless, routine dust management measures will be used whilst the project
is in operation.
Dust emissions can potentially have an impact on vegetation adjacent to active mining and processing
areas. This potential impact is discussed in section 4.2.4.
Potential GHG emissions can be estimated based on basic project parameters, such as the mobile
vehicle fleet and the expected amount of power generation. Greenbase Environmental Accountants
(Greenbase) (2018) have estimated GHG emissions for the LoM (Appendix T).
The project GHG modelling provides Scope 1 emissions (direct emissions) as per the National
Greenhouse and Energy Reporting Scheme rules for an 8-year period. In order to estimate the Scope 1
emissions, the following assumptions were made:
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An estimated 83.5% of the total diesel combusted which is not for electricity production will
be combusted by non-road registered vehicles, and the other 16.5% will be combusted by
road registered vehicles; and



Based on analysis when activity is at its most intense, no more than 0.25% of the total Scope
1 emissions will come from LPG, acetylene, oils and greases. Thus, 99.75% of the emissions
will come from diesel usage.

Diesel combustion GHG emissions are expected to be about 35,000 tonnes of CO2-equivalent (t CO2-e)
per full operating year (Figure 5-5). These emissions will be primarily from electricity generation.
Emissions from sources other than diesel usage are minor. Total GHG emissions for the project are
estimated to be 296,000 t CO2-e.
Figure 5-5: Estimated GHG emissions arising from diesel usage – Ravensthorpe Gold Project

The emissions intensity is less than 1 t CO2-e per ounce of gold produced.
Based on WA’s total Scope 1 emissions for financial year 2017, the RGP emissions will represent about
0.05% of WA’s Scope 1 emissions and is not significant in that context.
5.2.6

Mitigation

Mitigation measures will be undertaken to manage dust emissions (Table 5-2). No management
measures for GHG emissions are proposed although annual reporting under the National Greenhouse
and Energy Reporting Act 2007 will be undertaken.
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5.2.7

Predicted Outcome

It is anticipated that dust will be created by the mining activities. However, with the implementation
of dust management measures, the likely impacts on surrounding sensitive receptors are expected to
be minor. The project will have an insignificant impact on Western Australian GHG emissions.
Table 5-2: Air quality – potential impacts and mitigation measures
Potential impact
Dust generation from
movement of overburden
and topsoil material, blasting
and loading waste rock and
ore, processing activities and
from vehicles on internal
roads and access roads.
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Mitigation
hierarchy
Avoid/
Minimise/
Rehabilitate

Mitigation measures


Avoidance of disturbance unless absolutely
necessary and rehabilitation of disturbed
surfaces at the earliest opportunity.



Concentrate will be bagged and stored in a
designated undercover area and transported
in a sealed sea container.



Dust suppression measures, e.g. water
sprays, will be used in the dry component of
the processing plant.



A water truck will be used to suppress dust
on haul roads.



Dust monitoring will be undertaken
throughout project life.
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5.3

Subterranean Fauna

This section discusses the potential for subterranean fauna to occur in the project area. Subterranean
fauna comprise stygofauna (aquatic and living in groundwater) and troglofauna (air-breathing and
living in caves and voids).
5.3.1

EPA objective

The EPA’s objective for subterranean fauna is:
To maintain representation, diversity, viability and ecological function at the species,
population and assemblage level.
5.3.2

5.3.3

Policy and guidance
EPA (2016k) - Environmental Factor Guideline – Subterranean Fauna.
Receiving environment

Some types of geology are known to have a high likelihood of containing pores or voids suitable for
subterranean fauna habitat (EPA 2016k). The types of geology known to support stygofauna include:


calcretes;



alluvial formations, particularly when associated with alluvial or palaeochannel aquifers;



fractured rock aquifers; and



karst limestone.

Troglofauna are likely to be present in:


karst;



channel iron deposits;



banded iron formations;



alluvium/colluviums in valley-fill areas; and



weathered or fractured sandstone.

Two desktop investigations (Outback Ecology 2010; Bennelongia 2018) have been undertaken to
consider the likelihood of the Project Area supporting significant populations of subterranean fauna.
These investigations are included as Appendix U and Appendix V. The following information is largely
drawn from these investigations. No field surveys for subterranean fauna have been undertaken
within the Project Area.
Some well-known stygofauna habitats (calcretes, karst limestone) are not known in the Project Area.
The area does, however, feature fractured rock aquifers (Appendix R) and alluvial formations may be
associated with nearby surface water bodies such as the Steere River. The fractured rock aquifers are
not likely to be regionally significant - the Project Area is described as having “minor local aquifers”

ACH Minerals Ravensthorpe Gold Project ERD 1g

August 2019 | Page 5-14

Ravensthorpe Gold Project
Environmental Review Document
Assessment No.2117

(Johnson, 1998). The volcanic rocks are generally of low permeability although fractures and joints in
the rocks, and in mineralised shear zones and quartz veins, can be moderately permeable.
Groundwater quality within the area of the proposed open pit and underground developments ranges
from around 11,000 to 44,000 mg/L TDS. The depth to groundwater in that area ranges from 17 to
53 m. Neither the depth nor quality of groundwater precludes the presence of stygofauna. However,
the salinity limits the potential for a wide range of species to occur. Similarly, the depth to
groundwater and the relative impermeability of the regolith limit the capacity for the percolation of
organic carbon down through the unsaturated zone. Organic carbon supports the food web on which
stygofauna depend.
The water table along the Steere River drainage line is approximately 4 m BGL (bore KBM5) and it is
possible that stygofauna habitat exists here in alluvium. Prospectivity would depend on the ratio of
clay to coarse alluvial sands and gravels, which would determine the size of pore spaces in which
animals could occur.
With regard to troglofauna habitat, the key habitats noted by EPA (2016k) do not occur in the Project
Area. However, troglofauna could occur where fractured basalt overlies slightly vuggy banded iron
formation/ quartz above the water table. Outback Ecology noted some highly weathered geologies,
including banded iron formation and chert, may provide some potential troglofauna habitat but do
not appear to have significant voids or vugs (Appendix U). In their report, they recorded two instances
of potential troglofauna habitat. These were:


A bore intersection near the proposed Harbour View open pit which had “a layer of basalt
with fine fractures from 6 - 27 m followed by 2 m of BIF/quartz geology which was slightly
vuggy in part”; and



Voids (vugs) were noted within sulphide - silica matrix vent breccias, with the voids
typically comprising a maximum 1 - 2 m wide zone of alternating solid and vuggy rock.
However, these formations were associated with the Trilogy prospect which has been
withdrawn from the current project proposal.

Bennelongia (Appendix V) concluded that “assemblages of subterranean fauna at the Project, if
present, are likely to be low in terms of abundance and species.”
5.3.4

Potential Impacts

The potential impact on subterranean fauna can be summarised as loss or degradation of habitat
through development of the open pit and underground operations.
5.3.5

Impact Assessment

Based on the two desktop assessments undertaken for subterranean fauna (Appendix U and
Appendix V), the Project Area has limited potential to support assemblages of subterranean fauna.
The available information suggests the most prospective habitat is alluvium associated with a tributary
of the Steere River that passes through the western part of the Project Area (see Figure 4-28). This
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habitat potentially supports stygofauna although it is not known if the alluvium contains the pore
spaces in which fauna could occur. In any case, very limited surface disturbance is proposed in this
area.
There are no potential subterranean fauna habitats that appear to be restricted or partially restricted
to the Project Area.
5.3.6

Mitigation

No mitigation measures for impacts on subterranean fauna are proposed.
5.3.7

Predicted Outcome

ACH concludes that the Ravensthorpe Gold Project is unlikely to have a significant impact on
subterranean fauna and that the EPA’s objective can be met.
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6
6.1

Offsets
EPA objective, policies and guidelines

Environmental offsets are actions that provide environmental benefits which counterbalance the
significant residual environmental impacts or risks of a Proposal (Government of Western Australia
2014). Environmental offsets are only applied where the residual environmental impacts of a Proposal
are determined to be significant, even after mitigation measures have been used to reduce those
impacts.
The offset guidelines (WA Government 2014) state that “in general, significant residual impacts
include those that affect rare and endangered plants and animals (such as declared rare flora and
threatened species that are protected by statute), areas within the formal conservation reserve
system, important environmental systems and species that are protected under international
agreements (such as Ramsar listed wetlands) and areas that are already defined as being critically
impacted in a cumulative context. Impacts may also be significant if, for example, they could cause
plants or animals to become rare or endangered, or they affect vegetation which provides important
ecological functions.” The determination of whether offsets are required for the RGP is made in this
context.

6.2

Consideration of offset principles

The following information informs the assessment and decision-making process in relation to the use
of environmental offsets. Specifically, the following table outlines the principles that apply to offsets.
Table 6-1: Consideration of offset principles
Offset principle

Consideration

Environmental offsets will only be considered after
avoidance and mitigation options have been
pursued.

Avoidance and mitigation measures are
discussed in section 4 and, in summary
form, in Table 6-2.

Environmental offsets are not appropriate for all
projects

Applies when environmental values cannot
be offset or when residual impacts are not
significant. ACH considers the latter is
applicable for this assessment.

Environmental offsets will be cost-effective, as well
as relevant and proportionate to the significance of
the environmental value being impacted.

No offsets are proposed.

Environmental offsets will be based on sound
environmental information and knowledge.

ACH considers that the information
provided in the ERD adheres to the
requirements of the ESD and is a sound
basis on which to draw conclusions about
the requirement for offsets.
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Offset principle

Consideration

Environmental offsets will be applied within a
framework of adaptive management.

No offsets are proposed.

Environmental offsets will be focussed on longer
term strategic outcomes.

No offsets are proposed.

6.3

Assessment of significance of residual impacts

Table 6-2 provides an assessment of the residual impacts of the RGP based on the residual impact
significance model. The key considerations in formulating this assessment are the following outcomes
of the impact assessment:












No impact on any flora or ecological communities listed as Threatened under the Biodiversity
Conservation Act 2016 (BC Act) or the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act).
Some impact on flora and ecological communities recorded as Priority by DBCA but no impact
likely to lead to listing under the BC or EPBC Acts.
Some loss of habitat (fragmented) for Threatened and Priority fauna but no impact likely to
lead to listing of a Priority species under the BC or EPBC Acts or an increase in the threat level
in currently listed species.
Major fauna corridor along the Ravensthorpe Range is maintained.
Risk of spread of existing weed infestations or introduction of new weed species is
manageable.
Risk of spread or introduction of Phytophthora cinnamomi is manageable.
Risk to downstream surface water quality in the Steere and Jerdacuttup Rivers, and other
downstream receptors, is manageable.
No risk to other groundwater users or to important sources of groundwater.
No direct or indirect impact on land reserved for conservation (Kundip Nature Reserve).
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Table 6-2: Significance of residual impacts
Offset Calculation Methodology

Mitigation
Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Develop and implement an internal Ground
Disturbance Permit system.

Develop and implement
a Mine Closure Plan
(see draft Appendix F).

At the closed RAV8
nickel mine (owned and
operated by ACH)
located in the
Ravensthorpe area
rehabilitation is still
underway but
significant number of
species have been
successfully established
on waste rock
landforms and low
grade stockpiles (see
Section 4.2.5 and Plate
4-1).

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

Flora and Vegetation
Loss of native
vegetation cover

Develop and implement a Flora and
Vegetation Management Plan (see draft
Appendix E).

Recover topsoil and
utilise the seed bank to
conduct rehabilitation
of disturbed areas as
they become available.
Supplement plant
recruitment from
topsoil with locallycollected seed.
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No impact on any flora or
ecological communities
listed as Threatened
under BC Act or EPBC Act.
Some impact on flora and
ecological communities
recorded as Priority by
DBCA but no impact likely
to lead to listing under
the BC or EPBC Acts.
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Decrease of
populations of
conservation significant
flora

Prior to commencement of construction,
review project footprint to reduce or
eliminate direct impacts on the following
species:

As above.

As above.






Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

N/A

N/A

N/A

N/A

N/A

Calothamnus roseus (P1);
Lepidosperma sp. Mt Short (S. Kern et
al. LCH 17510) (P1);
Melaleuca sophisma (P1); and
Thomasia sp. Hopetoun (K.R. Newbey
4896) (P2).

Undertake further sub-regional surveys for
Lepidosperma sp. Elverdton (R. Jasper et al.
LCH 16844) (P1), Lepidosperma sp. Maydon
(S. Kern, R. Jasper, H. Hughes LCH 17844)
(P1) and Hydrocotyle tuberculata (P2).
To reduce the potential for indirect impacts,
provide signage and fencing to protect
populations of these species that occur
adjacent or almost adjacent to active areas.
Contribute towards resolution of
Lepidosperma taxonomy to better inform
future survey efforts.
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Spread of existing weed
infestations or
introduction of new
weed species

Review existing weed mapping and signpost
areas of significant weed infestations.

In active areas of the
mine, scalp areas of
significant weed
infestations and bury
soil within a waste rock
landform. If not
scheduled for mining,
rehabilitate any scalped
areas.

Educate mine personnel on the identifying
and managing the key weed species.
Develop and implement weed hygiene
procedures whereby vehicles and equipment
coming to site are free of weed seeds.
Use the Ground Disturbance Permit system
to assess the risk of spreading weeds when
undertaking land clearing.

Death of native
vegetation due to
infestation and spread
of Phytophthora
cinnamomi

Adopt measures for routine management of
the risk of dieback introduction and spread.
Develop and implement a Dieback
Management Plan (see draft Appendix G).
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Routinely undertake
site infestations and
implement weed
control measures
(physical removal,
chemical controls) as
required.
N/A

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

Multiple methods
available for weed
control. Methods to
remediate/treat weed
infestations common
across industry and
have been shown to be
successful in controlling
weeds spread or
introduced at the
Project.

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

N/A

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

Risk of spread of existing
weed infestations or
introduction of new weed
species is manageable.

Risk of spread or
introduction of
Phytophthora cinnamomi
is manageable.
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Increase in level of dust
deposition on
vegetation arising from
construction and
mining activities,
including vehicle
movements and
blasting

Water trucks will be used to suppress wheelgenerated dust from access and haul roads.

N/A

N/A

Altered fire regimes
resulting in loss or
reduced health and
condition of native
vegetation

Mine personnel will be trained in fire
protection.

A photo and condition monitoring program
will be developed and implemented for
vegetation. The program will be based on the
likely risk (e.g. high traffic areas) and the
value of adjoining vegetation (e.g. PEC).

A hot work permit system will be
implemented.
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Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

The residual impacts from
dust generation are
minor, will be monitored
and can be mitigated with
appropriate management
measures.

The process plant will have dust suppression
measures fitted, such as water sprays on
conveyors.

The site will be equipped with fire
extinguishers and other fire prevention
measures.

Significant residual
impact

N/A

N/A

No significant residual
impact
While a fire may result in
significant impacts, the
likelihood of fire can be
mitigated to an
acceptable level through
with appropriate
management measures.
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Mitigation
Existing Environmental
Impact

Offset Calculation Methodology

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Reduction and/or
fragmentation of fauna
habitat through clearing

Develop and implement an internal Ground
Disturbance Permit system.

Undertake mine
rehabilitation that aims
to establish vegetation
units that will provide
fauna habitat and
reduce fragmentation.

At the closed RAV8
nickel mine located in
the Ravensthorpe area,
rehabilitation is still
underway but a
significant number of
plant species has been
successfully established
on waste rock
landforms and low
grade stockpiles (see
Section 4.2.5 and Plate
4-1).

Impacts on fauna of
conversation
significance

Undertake pre-clearing surveys, targeting the
possible presence of chuditch and
malleefowl. Avoid active malleefowl
mounds.

Incorporate habitat
requirements for key
fauna into
rehabilitation planning.

Re-establishment of
native vegetation is
achievable.

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Terrestrial Fauna

Some loss of habitat
(fragmented) for
Threatened and Priority
fauna but no impact likely
to lead to listing of a
Priority species under the
BC or EPBC Acts or an
increase in the threat
level in currently listed
species.
Major fauna corridor
along the Ravensthorpe
Range is maintained.

Develop and implement a Terrestrial Fauna
Management Plan (see draft Appendix J).
Undertake a further SRE survey during
operations. The survey should be conducted
in winter to target land snails.
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Vehicle strike

Maintain a speed limit of 40 km/h for light
vehicles on internal mine roads.

N/A

N/A

Erect warning signs in any locations where
fauna are regularly sighted.

Ensure all putrescible waste produced at the
mine is securely stored until removed from
site.

N/A

N/A

All light sources will be aimed towards work
areas and away from surrounding habitat,
using light shields as necessary to minimise
light spill.
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Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

No significant residual
impact
The residual impacts from
an increase in the
abundance of introduced
fauna are minor and can
be mitigated with
appropriate management
measures.

Monitor sightings of feral fauna and
undertake control measures in consultation
with stakeholders.

Mine site lighting
altering natural
behaviour

Type

The residual impacts from
vehicle strike are minor
and can be mitigated with
appropriate management
measures.

Ensure employee and contractor awareness
of local fauna and encourage reporting of
sightings and any incidents of vehicle strike.
Increase in the
abundance of
introduced fauna

Significant residual
impact

N/A

N/A

No significant residual
impact
The residual impacts from
mine site lighting are
minor and can be
mitigated with
appropriate management
measures.
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Mitigation
Existing Environmental
Impact

Avoid and minimise

Offset Calculation Methodology
Rehabilitation type

Likely rehabilitation
success

Rehabilitate all WRL
and TSF surfaces at
closure.

At the closed RAV8
nickel mine in the
Ravensthorpe area
rehabilitation is still
underway but
significant number of
species have been
successfully established
on waste rock
landforms and low
grade stockpiles (see
Section 4.2.5 and Plate
4-1).

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

Terrestrial Environmental Quality
Instability of final
landforms (waste rock
landforms and tailings
storage facility) leading
to wind and water
erosion of landform
surfaces and loss of
waste rock or tailings to
nearby or downstream
areas

Construct WRLs in accordance with a design
that minimises erosion and provides for
stability in the long term.
Construct an engineered embankment for
the TSF and maintain a minimum of 0.5 m
freeboard throughout operations.
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The residual impacts from
mine site aspects that
lead to contamination are
minor and can be
mitigated with
appropriate management
measures.
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Contamination of soils
by acidic and/or
metalliferous drainage
(AMD) from waste rock,
stockpiled ore, and/or
tailings

Undertake further assessment of the
geochemical characteristics of waste rock
and tailings, including kinetic testing to
assess the potential for acid generation over
a longer period (‘long lag’).

Include provision of
material scheduling and
stockpiling in the
mining program to
ensure there is
adequate suitable
material available at
the end of mine life to
undertaken
rehabilitation as
planned.

Develop routine procedures that readily
identify PAF waste rock in situ and permit
this material to be directed to a PAF cell in a
WRL.
Employ dust suppression measures on roads
and elsewhere where visible dust is
apparent.

Review and refine
closure options during
the public consultation
process and amend
accordingly in
documentation
required for approval
under the Mining Act.
Contamination of soils
from saline water or
hydrocarbon spills

Educate workforce on reporting and
management of spillages.

N/A

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

Material stockpiling and
inventory to be
reviewed continually
through LOM, details of
which will be reported
to DMIRS through
various mechanisms
(annual environmental
reports, mining
proposals, updated
mine closure plans). As
such sufficient material
will likely be available
for rehabilitation
proposes, and
subsequent refined
changes to the closure
strategy.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Actively manage all spillages and recover
contaminated material.
Operate a bioremediation facility for
treatment of hydrocarbon-affected soils.
Construct water pipelines with spill
protection and undertake daily inspections.
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Reduced ability to
establish vegetation
post-closure due to
adverse soil and
substrate conditions

Recover topsoil to a depth of 0.1 m and
safely stockpile for later use in rehabilitation.
Recovery and stockpiling of subsoils where
they are suitable.

N/A

Impact on vegetation
(naturally-occurring
vegetation and the
product of revegetation
efforts) through wind
and water erosion of
mine wastes and
potentially
bioavailability of metals
in mine wastes

Employ dust suppression measures on roads
and elsewhere where visible dust is
apparent.

Rehabilitate all
landforms at closure.

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

N/A

N/A

N/A

N/A

N/A

N/A

At the closed RAV8
nickel mine in the
Ravensthorpe area
rehabilitation is still
underway but
significant number of
species have been
successfully established
on waste rock
landforms and low
grade stockpiles (see
Section 4.2.5 and Plate
4-1).

N/A

N/A

N/A

N/A

N/A

Cap waste rock and tailings that are
potentially PAF with NAF waste rock.
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Mitigation
Existing Environmental
Impact

Offset Calculation Methodology

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Alteration of surface
water flows in the
catchments and subcatchments as a result
of clearing and
placement of
infrastructure, under
both operational and
closure conditions (e.g.
flooding of
infrastructure, ponding
of water, reduced or
increased downstream
flows)

Undertake additional surface water
modelling based on final landform
configuration, with modelling to consider
PMF.

Design surface water
management measures
based on the modelling
and incorporate these
measures into the site’s
Mine Closure Plan.

Surface water
management measures
likely to be successful.
Requirements of
surface water
management for
operation and closure
are typical across
industry and can be
appropriable managed
by standard and proven
engineering practices.

Temporary or
permanent alteration of
groundwater flows
and/or groundwater
levels caused by mining
voids and the
abstraction of
groundwater (for mine
dewatering and/or
processing)

Groundwater abstraction can be managed
under the EP and Mining Acts and no specific
management measures are required. No
impacts on groundwater-dependent
vegetation have been identified.

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

No significant residual
impact

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hydrological Processes

Implement the
measures at site
closure.
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N/A

N/A

The residual impacts from
the alteration of surface
water and groundwater
regime are minor and can
be mitigated with
appropriate management
measures
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Mitigation
Existing Environmental
Impact

Avoid and minimise

Offset Calculation Methodology
Rehabilitation type

Likely rehabilitation
success

Significant residual
impact

Impacts on
groundwaterdependent vegetation
arising from temporary
and/or permanent
changes to
groundwater levels
caused by the
extraction of
groundwater

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Inland Waters Environmental Quality
Degradation of surface
water quality in the
Steere and Jerdacuttup
Rivers and downstream
receptors through
failure of the TSF

The TSF will be constructed, operated and
closed in accordance with DMIRS and
ANCOLD requirements.
Removal of cyanide from the tailings stream
will be employed in the process circuit.
Performance of the TSF will be audited
annually by an engineer.
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N/A

N/A

No significant residual
impact
Risk to surface water
quality in the Steere and
Jerdacuttup Rivers, and
other downstream
receptors, is manageable.
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Degradation of surface
water quality in the
Steere and Jerdacuttup
Rivers through
sedimentation or
contamination by
materials other than
tailings (e.g. from
hydrocarbons)

Detailed project design will include provision
for placement and sizing of sediment traps
and detention basins to minimise the
potential for offsite discharge of sediments
in runoff. These facilities will be monitored
and managed to ensure they remain
effective.

N/A

N/A

N/A

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Monitoring of surface water quality within
and outside of the Project Area will be
undertaken opportunistically
A photo monitoring program of creeklines
and drainage will be implemented.

Degradation of
groundwater quality
due to seepage of
tailings liquor from TSF.

A network of groundwater monitoring bores
will be installed around the TSF to monitor
water levels and water quality.

N/A

Degradation of
groundwater quality
due to chemical spills.

All hydrocarbons and process chemicals will
be stored and managed in accordance with
Australian standards.

N/A

Spill management procedures will be
developed and will include provision of spill
management supplies (e.g. spill kits) and
training of personnel.
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No significant residual
impact
No risk to other
groundwater users or
important sources of
groundwater.

N/A

No significant residual
impact
The residual impacts from
mine aspects that impact
groundwater quality are
minor and can be
mitigated with
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Mitigation

Offset Calculation Methodology

Existing Environmental
Impact

Avoid and minimise

Rehabilitation type

Likely rehabilitation
success

Degradation (postclosure) of groundwater
quality in open pits.

No mitigation measures are required
although post-closure water quality
monitoring should be undertaken to identify
any significant departure from this
conclusion.

N/A

N/A

N/A

N/A

Significant residual
impact

Type

Risk

Likely
offset
success

Time
Lag

Offset
Quantific
ation

appropriate management
measures

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

While there will be changes in mine void
water over time post-closure any changes
are not expected to extend beyond the
Project Area. Groundwater quality
monitoring in pit voids will be maintained for
up to five years post-closure.
Degradation of
groundwater quality
utilised by downstream
water users, (e.g.
drinking water sources).

Given the recharge of the wellfields are not
from the Jerdacuttup River or Steere Rivers
there is a very low risk of contamination of
drinking water supplies from any spillage at
the RGP. No specific management measures
are required
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August 2019 | Page 6-15

Ravensthorpe Gold Project
Environmental Review Document
Assessment No.2117

7

Holistic impact assessment

The proposed RGP will mine a number of gold deposits near the former town of Kundip, near
Ravensthorpe, WA. The area near Kundip has been the subject of numerous small gold and copper
mining operations since the early 1900s. The Shire also contains significant lithium and nickel mines.
In contrast to this, the broader area is also a centre for biodiversity with the globally significant
Fitzgerald River National Park sitting 17 km west from the Project Area. The Project Area sits in the
foothills of the Ravensthorpe Range, a broad area which is known to have significant conservation
values with only limited protection afforded through those values which are retained in reserves.
The Project will recover and process a high-quality mineral inventory containing gold, silver and copper
over a period of eight years. As well as the economic stimulus that will occur in the Shire, the Proposal
also represents an opportunity to rehabilitate legacy environmental impacts from historical mining
dating back to the early 1900s as part of a broader rehabilitation and mine closure programme.
An earlier proposal based around Kundip, the Phillips River Project, was approved by the EPA in 2006
but did not proceed due to a surge in base metal prices at the time that drew the equity markets away
from gold.
The current proposal involves four open pits, two waste rock landforms, a tailings storage facility,
processing plant and supporting infrastructure. This ERD has been developed using a series of
investigations commissioned by ACH but also utilises past studies and investigations to present a
consolidated understanding of the local and regional environment, potential impacts and mitigation.
The following preliminary key environmental factors were identified by the EPA to be relevant for the
RGP:






Flora and Vegetation;
Terrestrial Fauna;
Terrestrial Environmental Quality;
Hydrological Processes; and
Inland Waters Environmental Quality.

Further to the above, the EPA also often identifies other environmental factors or matters as relevant
to a proposal but not significant enough to warrant full assessment by the EPA or that can be regulated
through other regulatory processes and agencies to meet the EPA’s objectives. For the RGP the other
environmental factors or matters identified include:




Social Surroundings (Heritage, Amenity);
Air Quality; and
Subterranean Fauna.

These factors have been assessed in the ERD with particular consideration of the following principles
outlined in the EP Act:



The precautionary principle;
The principle of intergenerational equity;
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Principles relating to improved valuation, pricing and incentive mechanisms;
The principle of the conservation of biological diversity and ecological integrity; and
The principle of waste minimisation.

How the assessment meets the requirements of these principles is outlined in Table 4-1.
In considering the aspects of this project relevant to the environment, the proposal can be grouped
into two components:



Potential impacts on biodiversity; and
Potential impacts on soil and water.

The key potential impacts and their management are summarised in Table 7-1.
ACH acknowledges the significant biodiversity of the area in which it seeks to operate. The impact
assessment has highlighted those values and other aspects of the project to be considered and
managed. ACH has concluded that this modest project (less than 200 ha of land clearing) can be
implemented without a loss of biodiversity – the existing protection level of flora, fauna and
threatened ecological communities will not change as a result of this project. Implementation of a
range of mitigation measures will further ensure the biodiversity impacts of the project are minimised.
In addition, there is the opportunity to rehabilitate historical works that have occurred within the
project area.
ACH also acknowledges the potential for pollution of soil and water. Impacts associated with mining
ventures can occur for years after mining has cased, as witnessed by the nearby Elverdton tailings
project and its ongoing impact on downstream water quality, and indeed historical disturbance within
the proposed Project Area. ACH has developed a sound understanding of the geochemical
characteristics of the material it will be handling and is proposing that these investigations continue
during operations. The ultimate aim is to ensure all waste rock and tailings are safely and permanently
stored such that, with the removal of the existing historical disturbance, there is a reduced liability to
the State and the community. ACH anticipates that, should this proposal receive approval under Part
IV of the EP Act, added detail about strategy and management will be required for subsidiary approvals
(Mining Proposal, Mine Closure Plan under the Mining Act, and Works Approvals and Licence under
Part V of the EP Act) prior to commencement of operations.
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Table 7-1: Holistic impact assessment – overview of key project impacts and management
Environmental
factors

Impacts

Flora and
vegetation



No impact on any threatened species or
ecological community.

Terrestrial fauna



Project footprint totals 244.7 ha, comprises
49.3 ha of historically disturbed land and
requiring clearing of 195.4 ha of good quality
native vegetation and fauna habitat
(including 85 ha of previously approved
clearing).



Loss of some individual plants and portions
of ecological communities of conservation
significance (“Priority” listed) but no change
in threat level to any entity.



Loss of some individual animals of
conservation significance due to mine
activities e.g. land clearing, vehicle strikes,
but no change in threat level to any entity.



Indirect impacts from ‘edge effects’.



Risk of weed or dieback spread or
introduction.
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Mitigation


Avoid unnecessary impacts through land clearing controls to clear
only that which is necessary to implement the project using a
formal pre-clearing system of checks.



Avoid potential impacts by reviewing project footprint to reduce
or eliminate direct impacts on particular species where impact
can potentially be avoided and build on current knowledge of
two species by undertaking additional sub-regional surveys.



Avoid potential impacts on fauna through the use of cyanide
destruction in the process plant.



Minimise indirect impacts from ‘edge effects’ – dust, weed or
pest incursion, dieback etc. through monitoring and
management.



Rehabilitate through topsoil and subsoil recovery and storage,
material characterisation and scheduling, and landform
construction that considers long term requirements for stability
and vegetation re-establishment.



Contribute to further knowledge of the biodiversity of the region
by making a contribution towards progress in Lepidosperma
taxonomy.
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Environmental
factors
Terrestrial
environmental
quality
Inland waters
environmental
quality

Hydrological
processes

Impacts


No material risk of tailings storage failure.



Manageable risk of pollution of soil or water
from mine tailings.



Manageable risk of pollution of soil or water
from waste rock materials.



Manageable risk of spillage of reagents or
hydrocarbons.



No material change in water quality in the
Steere or Jerdacuttup Rivers.



No risk to downstream sources of drinking
water.



No change in groundwater quality except for
a long term water quality change in one pit
lake.

Mitigation


Avoid potential impacts from mined materials with potential to
pollute through identification, scheduling and management, and
further assessment of those materials.



Minimise exposure of problematic materials to limit their
capacity to produce potential pollution.



Avoid failure risk through construction and operation of tailings
storage facility to widely-accepted Australian standard.



Minimise cyanide content in process water discharged to tailings
storage facility through destruction in the process plant.



Minimise potential for impacts from spillage or other losses of
chemical and hydrocarbons.



Minimise impacts to surface water and groundwater through
regular monitoring and implementation of corrective measures
where necessary.



Rehabilitate structures encapsulating materials representing a
pollution risk to ensure they are stable in the long term.



No material change in flows in the Steere or
Jerdacuttup Rivers.



Minimise impacts on other groundwater uses (people and
environmental requirements).



Temporary but localised change in
groundwater levels within the Project Area.





No impact on groundwater-dependent
ecosystems.

Minimise potential for erosion during and after operations as a
result of storm events through design and implementation of
effective drainage measures.
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The studies conducted and overarching project framework have been undertaken in keeping with the
mitigation hierarchy which seeks to:


Avoid – through relocation or reduction of areas or actions to avoid impacts to certain
environmental values;



Minimise – where avoidance of impacts is not possible, a reduction of impacts to an
environmental value may be achieved through relocation or reduction of areas or through
appropriate project design and management; and



Rehabilitate – once impacts are avoided or minimised, the residual impacts may be responded
to through employment of appropriate techniques to restore/rehabilitate areas of impact.

Whilst the studies that have been completed have concluded that the project has been found to result
in no unacceptable risk to the environment, there is also recognition that further research in relation
to key biological concerns will benefit not only the project, but the wider region. ACH is committed to
making a contribution towards progress in Lepidosperma taxonomy. This will provide information that
will guide the operations and allow for improved knowledge through which to refine closure planning.
In addition to the aspects raised within this ERD and identified through the project, there are other
management measures also proposed which are framed within the concept of mitigation referred to
above, but provisions for these measures already or will exist under other legislation. These include:


Mining Act 1978 – tenement conditions, Mining Proposals, Mine Closure Plan; and



Part V Environmental Protection Act 1986 – Operating Licence.

As might be expected, the proposed management measures described within the ERD focus on the
consideration of the negative aspects of the project and, whilst no particular consideration suggests
any level of ‘unacceptability’, provide additional mitigation and management of the issues and
associated risks. A true holistic approach however must by definition consider the entirety of the
matter, not just a part or parts thereof. As the EP Act identifies, the environment includes man’s social
surroundings which “are his aesthetic, cultural, economic and social surroundings to the extent that
those surroundings directly affect or are affected by his physical or biological surroundings“. A holistic
consideration of this inherently looks at the positive as well as the negative impacts.
This ERD considers both the negative (as a primary driver for assessment) but also the positive impacts
and ultimately presents a considered and balanced approach to the EIA of a long-term project which
maximises the opportunity for ACH to progress this project, whilst also ensuring its impacts are
managed appropriately. Additional contributions to research in the region are also proposed.
Importantly, the culmination of the work described in this document demonstrates that the RGP is
environmentally acceptable and that ACH has taken appropriate steps to mitigate some identified
impacts through avoidance, management and rehabilitation. Significant time, effort and expense has
gone into this ERD and ACH recognises their responsibility to pay for the full environmental cost of its
activities in accordance with the Principle relating to Valuation, Pricing and Incentive. The expectations
from regulators and the community is that the operations will operate in a manner that represents
environmental leading practice, achieves and maintains statutory compliance, considers as far as
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practicable its operations and their impact on the environment (including discharges) and prepares a
robust and realistic approach to rehabilitation and closure.
As noted elsewhere in this document, the progression of the project will necessarily result in impacts
to various components of the environment. Such impacts can be considered through the mitigation
hierarchy and initially avoided (where practicable through project design), minimised (through
appropriate project design and management through operation and closure) and rehabilitated
(through appropriate design, closure design and implementation).
Further to this, in order to develop a proposal of this nature, a thorough consideration of the potential
for discharges to the environment needs to occur. As demonstrated through discussion within this
ERD, all aspects of the environment are interconnected and any discharge of waste material has the
potential to result not only in direct impacts to the environment, but also indirect impacts to other
aspects and features. ACH has been mindful of these risks throughout the development of the project
and has designed appropriate mitigation and management measures that are responsive to the
project and the expectations of environmental best practice and the Principle of Waste Minimisation.
It is important to recognise that the project has been conceptualised by ACH and brought to fruition
as a proposal through careful consideration of a wide range of different considerations. Whilst the
project some level of new disturbance and therefore impact in the locality, there is existing
disturbance that has been considered and incorporated into the project footprint and operations and
has been carefully considered and developed in a manner that aligns with the expectations of the EP
Act and the mitigation hierarchy. This approach has considered impacts throughout the environment
at a range of scales as well as the interrelationships between various aspects of the environment and
the environmental factors which were identified by the EPA as being relevant.
The RGP and its consideration, as documented within this ERD, also consider the other potential
implications of the project, both in terms of its progression as well as the possibility of it not
progressing. In terms of a holistic assessment, the consideration of the environmental, financial and
social implications of the project by ACH have determined that there are no significant risks from the
RGP and that the project can proceed as proposed, subject to the mitigation and management
outlined within this ERD.
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Glossary

Term

Meaning

µm

Micrometre

µS/cm

Micro Siemen per centimetre

ACH

ACH Minerals Pty Ltd

Ag

Silver

AHD

Australian Height Datum

ALA

Atlas of Living Australia

ANCOLD

Australian National Committee on Large Dams

ANZECC

Australian and New Zealand Environment and Conservation Council

APM

Animal Plant Mineral Pty Ltd

ARMCANZ

Agriculture and Resource Management Council of Australia and New Zealand

Au

Gold

Battery

An ore crushing facility.

BCM

Bank cubic metres

Berm

Horizontal shelf or ledge within a wall slope left to enhance the stability of the
slope and intercept run-off.

BGL

Below ground level

Biota

Biota Environmental Sciences

BoM

Bureau of Meteorology

CIL

Carbon in leach

Clearing Area

Disturbance area that requires native vegetation clearing i.e. does not include
existing cleared areas.

CO

Completely oxidised

Concentrate

Precious metals concentrate

Cu

Copper

DBCA

Department of Biodiversity, Conservation and Attractions

DBF

Dieback-free

DER

Department of Environmental Regulation

Development
Envelope

Envelope within which all ground disturbance and clearing for the Project will
occur. The area is greater than the required disturbance in order to allow for a
degree of flexibility and to ensure that the area captures indirect impacts in
addition to direct impacts.

Disturbance
Footprint

Defined area of ground disturbance for the Project within the Development
Envelope. Includes new clearing and existing disturbed areas associated with
the Project footprint.

DMA

Decision making authority
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Term

Meaning

DMIRS

Department of Mines, Industry Resources and Safety

DMP

Department of Mines and Petroleum

dmt

Dry Metric Tonne

DoEE

Department of the Environment and Energy (Cth)

Doré

Gold doré, a bar that is a semi-pure allow of gold and silver.

DPaW

Department of Parks and Wildlife

DWER

Department of Water and Environmental Regulation

EC

Electrical conductivity

EIA

Environmental impact assessment

EIL

Ecological Investigation Level

EMP

Environmental Management Plan

EP Act

Environmental Protection Act 1986

EPA

Environmental Protection Authority

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999

ERD

Environmental Review Document

ESD

Environmental Scoping Document

FIFO

Fly in fly out

FoS

Factor of safety

FRNP

Fitzgerald River National Park

g/m2/mth

Grams per square metre per month

g/t

Grams per tonne

GCA

Graeme Campbell and Associates

GHG

Greenhouse Gas

GL

Gigalitre

GL/y

Gigalitre per year

Gold doré

A semi-pure alloy of gold and silver.

Greenbase

Greenbase Environmental Accountants

ha

Hectare

kg

Kilogram

km

Kilometre

km/h

Kilometre per hour

kPa

kilopascal

LG

Low grade

LOM

Life of mine

m

Metre
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m/d

Metres per day

m3

Cubic metre

MCP

Mine Closure Plan

mg/kg

Milligrams per kilogram

mg/l

Milligram per litre

mg/m3

Milligram per cubic metre

mm

Millimetre

mm/y

Millimetres per year

MRWA

Main Roads Western Australia

MS

Ministerial Statement

Mt

Million tonnes

MW

Megawatt

NAF

Non-acid forming

NEPM

National Environmental Protection Measure

PAF

Potentially acid-forming

PAFLC

Potentially acid forming (low capacity)

NOx

Oxides of nitrogen, usually nitric oxide (NO) or nitrogen dioxide (NO2).

PEC

Priority Ecological Community

Phreatophyte

A plant with a root system that draws its water supply from near the water
table.

PO

Partially oxidised (transition zone)

Project

Ravensthorpe Gold Project

Project Area

A group of tenements in which the Development Envelope occurs. Most
surveys assessed the whole Project Area and not just the Development
Envelope.

PRP

Phillips River Project

RAV8

RAV8 Nickel Project

Regolith

The layer of unconsolidated solid material covering bedrock.

ROM

Run-of-mine

RRA

Ravensthorpe Range Area

Shire

Shire of Ravensthorpe

Silver Lake

Silver Lake Resources Ltd

SO

Strongly oxidised

Soilwater

Soilwater Consultants

SRE

Short range endemic
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Meaning

Stope

An open space remaining after extraction of ore from an underground mine.

t

Tonne

t/mᶾ

Tonne per cubic metre

t/y

Tonne per year

tCO2-e

Tonnes of carbon dioxide equivalent

TDS

Total dissolved solids

TEC

Threatened Ecological Community

Telemetry

An automated communications process that can be used to detect leakage in
pipelines.

TSF

Tailings Storage Facility

UO

Unoxidized (fresh zone)

Vug

Rock cavity

WA

Western Australia

WAM

Western Australian Museum

wmt

Wet Metric Tonne

WRL

Waste Rock Landform

WSF

Water Storage Facility

w/w

“Weight for weight", the proportion of particular substances within a mixture,
e.g. mine tailings and process water.
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: Ravensthorpe Gold Project
- Environmental Scoping Document
: Ravensthorpe Gold Project
– register of stakeholder consultation
: Animal Plant Mineral:
biological survey
: Terratree: Phytophthora
dieback assessment
: Flora and vegetation
management plan
: Draft Mine Closure Plan
: Dieback management plan
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: Biota: fauna and fauna
assemblages
: Biota: phase II fauna survey
: Draft Terrestrial Fauna
Management Plan
: Outback Ecology: topsoil
characterisation (Kundip)
: Graeme Campbell &
Associates: Characterisation of mine
waste and low grade ore samples for
the Kaolin pit
: Graeme Campbell &
Associates: Appraisal of mercury
content in waste rock streams
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: Graeme Campbell &
Associates: Geochemical testing of
slurry samples of oxide ore tailings
and primary ore tailings
: Soilwater Consultants:
Landform evolution modelling
: MHA Geotechnical:
Tailings storage facility
: Soilwater Consultants:
Kundip surface hydrology assessment
: Rockwater:
Hydrogeological setting, dewatering
requirements, and nature of mine
voids
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: Graeme Campbell &
Associates: Projection of indicative pit
water quality
: Greenbase: GHG
projection summary report
: Outback Ecology:
Subterranean fauna desktop risk
assessment
: Bennelongia:
Subterranean fauna
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