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PART A: PROPOSAL DESCRIPTION
SHORT SUMMARY OF THE PROPOSAL
Table 1: Summary of the Proposal
Proposal Title
Proponent Name
Short Description

Arrowsmith Central Silica Sand Project
VRX Silica Ltd

The Proposal is to develop a high-grade silica sand mine in the Lesueur Sandplain
bioregion of WA, approximately 260 km north of Perth. The Proposal will produce a highgrade silica sand via extraction and mechanical upgrading.

The Proposal includes the sequential block mining of silica sand, development of a mine
feed plant, moveable surface conveyor, pipeline, processing plant, freshwater supply bore,
access corridor, water storage, train loading area and associated infrastructure including
gas-fired power station, communications equipment, offices, workshop and laydown
areas.

PROPOSAL DESCRIPTION

VRX Silica Limited (VRX) is seeking to develop the Arrowsmith Central Silica Sand Project (the
Proposal) located in the Mid-West region of Western Australia (WA), approximately 260
kilometres (km) north of Perth (Figure 2). VRX has identified a silica sand shortage in the AsiaPacific region that is predicted to worsen with dwindling local supplies and increasing demand.
This has provided a unique opportunity for WA to supply a niche, growing, silica sand market and
meet this rising demand in the Asia-Pacific markets.
VRX proposes to develop a sequential block mining operation with the following infrastructure, a
mine feed plant, moveable surface conveyor, pipeline, processing plant, freshwater supply bore,
access corridor, laydown, administration and water storage. Associated infrastructure includes a
gas fired power station, communications equipment, offices, workshops and laydown areas. The
Proposal is based on a Probable Ore Reserve of 18.7 Mt comprising of 99.6% SiO2. The life of the
Proposal is estimated to be 25 years, with additional reserves available that could extend this
mine life (pending approval).
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VRX will employ a dry mining method that uses front end loaders to extract the upper 2 - 3 m of
the soil profile. A vertically exaggerated (20x) mine cross-section is provided in Figure 2. Silica
sand will be mined in 150 m x 150 m blocks in a linear pattern. As each block is mined, previously
disturbed land will be rehabilitated using Vegetation Direct Transfer (VDT). The VDT process is
illustrated
in
a
video
prepared
by
VRX
(accessible
via
:
www.vrxsilica.com.au/miningandrehabilitationmethodology), the video was prepared for the
Arrowsmith North Project however the VDT process is the same for Arrowsmith Central. Dry
silica sand extracted from the mine face will be tipped across a dump hopper with static grizzly
bars to remove oversized rocks and large organic material. The bin will meter feed out to a feed
conveyor which will transfer feed to the mouth of a rotating trommel screen. The trommel screen
will wash and slurry the sand feed and remove +2 mm oversize sand, rocks and organic material.
Undersize material from the trommel screen will gravitate to a bin and will be pumped to the
processing plant via a slurry transfer system.
Mined sand is pumped as a slurry to a processing plant located adjacent to the Eneabba /
Geraldton Railway (Rail). The sand is upgraded to a commercial grade using attritioning and
gravity separation. Upgraded sand is pumped to a dewatering screen for drying, and clean dry
product is stockpiled adjacent to the Rail using a radial stacker conveyor in preparation for export.
Reject material (slimes) will report to a thickener tank with flocculant addition to create a single
plant tail. The thickener will utilise a pressure sensor activated underflow pump which will
deposit densified tails into a dewatered tailings stack. The tails will then be taken offsite for sale
in the local market.

Figure 2: Indicative Mining Cross section

Water supply will be sourced from dewatering or from abstraction bores within the Yarragadee
aquifer at a rate of 0.9 GL/year. Potable water will be required for personnel, which will be
trucked to site. Power supply will be sourced from a gas-fired base load power station that will
be established at the processing plant site and reticulated using overhead powerlines. VRX is
exploring options for the development of a solar farm, with the intention of developing the solar
farm once a suitable location is identified. As battery technology improves it is anticipated that
VRX will be able to run the Proposal on a solar and battery-based power source.
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For flexibility during development a large Development Envelope has been chosen, allowing VRX
to move or change the indicative infrastructure layout and mine area to avoid significant flora.
Two possible site access options have been included in the Proposal, an eastern option that
intersects Brand Highway and a south-east option that intersects Beekeepers Road. Only one
access route will be developed, at this stage of the Proposal the south-east access route is the
preferred option.

DISTURBANCE AND OPERATIONAL ELEMENTS

The Proposal will be developed within a Development Envelope with a total area of approximately
1,569 ha. The boundary of the Development Envelope is shown in red in Figure 3 and described
in Table 2.
The physical and operational elements of the Proposal are described in Table 2.
Table 2: Location and proposed extent of physical and operational elements.
Element

Location

Proposed Extent

Development Envelope mine area, processing
facilities, surface pipeline,
conveyor, laydown, train
load out and supporting
infrastructure.

Figure 3

Clearing of no more than 333 ha within the 1,569 ha Development
Envelope.

Mining and VDT
rehabilitation

Figure 3

Topsoil and vegetation is to be transferred to previously mined areas
for rehabilitation via VDT method.

Groundwater Abstraction

Figure 3

Abstraction of up to 0.9 GL per annum from the Yarragadee aquifer.

Physical Elements

Operational Elements

The total of all long-term cleared areas within the Development
Envelope is to be no more than 30 ha at any time (i.e. excluding
rehabilitation areas).
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PART B: ENVIRONMENTAL IMPACTS
The Statement of Environmental Principles, Factors and Objectives (Environmental Protection
Authority (EPA), 2020) provides a list of potential Key Environmental Factors to consider for
Environmental Impact Assessment (EIA). Table 3 - Table 5 lists the preliminary Key
Environmental Factors that have been identified as potentially requiring assessment from initial
baseline surveys, project planning and consultation processes. Table 3 - Table 5 also identifies
the relevant baseline environmental information for the receiving environment, Proposal
activities, mitigation measures, impacts and underlying assumptions. Information provided in
Table 3 - Table 5 have been sourced from reference materials as listed.
Table 3: Potential impacts on Flora and Vegetation
EPA
requirements

Response

Flora and Vegetation
EPA Policy and
guidance – What
have you
considered and
how have you
applied them in
relation to this
factor?

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

Statement of Environmental Principles, Factors and Objectives (EPA, 2020a);
Statutory Guidelines for Mine Closure Plans (DMIRS, 2020);

EIA (Part IV Divisions 1 and 2) Administrative Procedures (EPA, 2016a);

EIA (Part IV Divisions 1 and 2) Procedures Manual (EPA, 2020b); and

Instructions on how to prepare Environmental Protection Act 1986 (EP Act) Part IV
Environmental Management Plans (EPA, 2020c).
Relevant EPA Factor Guidelines

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

Relevant EPA Technical Guidance
Technical Guidance – Flora and Vegetation Surveys for EIA (EPA, 2016c);

Guidance Statement 6 – Rehabilitation of Terrestrial Ecosystems (EPA, 2006);

Environmental Protection Bulletin 20 – Protection of naturally vegetated areas through
planning and development (EPA, 2013); and
Checklist for documents submitted for EIA of proposals that have the potential to
significantly impact on Sea and Land factors (EPA, 2016d).

Application of policies and guidance

This Section 38 Referral has been prepared by utilising the advice contained within the ‘Key
EPA Documents’ listed above.

Consultation –
Outline the
outcomes of
consultation in
relation to the
potential
environmental
impacts.

EPA technical guidance for Flora and Vegetation has been and will be used during the survey
phase of the Proposal.
•
•

•
•

VRX has a Consultation Strategy which identifies key external stakeholders and
determines how they will be impacted by the Proposal and what influence they have
over its implementation.
VRX has held pre-referral meetings with the Department of Agriculture, Water and the
Environment (DAWE) and EPA services, Industry Regulation and Water Licencing at the
Department of Water and Environmental Regulation (DWER) regarding the Arrowsmith
North and Central Silica Sands Projects, and their comments have been incorporated
into this Section 38 Referral where applicable.
VRX has consulted with the Local Government (including Shire), State Government,
Commonwealth Government, Aboriginal groups with a connection to the Proposal lands
and corporate and community stakeholders.
VRX has consulted with environmental consultants including Preston Consulting,
Mattiske Consulting Pty Ltd (Mattiske) and Glevan Consulting (Glevan) regarding the
potential impacts on this factor. The outcomes of this consultation have led to the
current design of the Proposal, which provides flexibility to minimise direct impacts to
this factor.
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EPA
requirements

Response

Receiving
environment Describe the
current condition
of the receiving
environment in
relation to this
factor.

A number of flora and vegetation desktop and field surveys have been undertaken within
and in close proximity to the Development Envelope by Mattiske and Glevan. These surveys
include a dieback (Glevan, 2020; Appendix 1), flora and vegetation assessment (Mattiske,
2021; Appendix 2) and a review of VDT on roots of the vegetation (Mattiske, 2020; Appendix
3).
•

•

•

•

•

•

•

•
•

•

•

Proposal
activities –
Describe the
proposal activities
that have the
potential to impact
the environment.

•

The Development Envelope lies within an area of the Irwin Botanical District, which is
described as a coastal scrub heath on sandplains with Acacia and Allocasuarina thickets
further inland, and hard-setting loams with Acacia scrub and scattered Eucalyptus
loxophleba (Beard, 1990).

The Development Envelope is characterised by undulating lateritic sandplains with
leached sandy soils over laterite in coastal areas; earthy, yellow sands over laterite
further inland; and hard-setting loams with red clay subsoils (Beard, 1990; Desmond
and Chant, 2001).
o Vegetation within this system is comprised of scattered small trees with an
open layer of tall shrubs over a closed layer of small heath-like shrubs, which
experiences frequent fires.

The Development Envelope is comprised of the Eridoon Pre-European vegetation
systems, defined as a flat coastal plain with various small rivers and creeks with
numerous small lakes and swamps and some limited alluvial flats or heavier soil on the
lower Arrowsmith River.
The Development Envelope is comprised of one Vegetation Association (VA) 378.1
which is described as Shrublands; scrub-heath with scattered Banksia spp., Eucalyptus
todtiana and Xylomelum angustifolium on deep sandy flats in the Geraldton Sandplain
Region – Beard (1976). The pre-European extent of VA 378.1 is 93,523.98 ha and the
remaining pre-European extent of VA 378.1 is 60,826.66 ha (65% of the pre-European
extent).

The condition of the vegetation within the Development Envelope ranged from Pristine
to Very Good according to the Keighery (1994) scale. 92.95 % of vegetation within the
Development Envelope was Pristine, 6.54 % was Excellent and 0.51 % was Very Good.

No Threatened Flora listed under the EPBC Act or BC Act were recorded in the
Development Envelope. Seven Priority Flora species were recorded in the Development
Envelope; five P3 taxa and two P4 taxa.
A larger number of threatened and priority species were identified as having the
potential to occur within the Development Envelope, however this can be attributed to
the larger and more diverse desktop search area in which was used in the survey. Many
of these species are restricted to specific landscape features such as lateritic hills and
outcrops that do not occur in the Development Envelope.
No Threatened Ecological Communities were identified, pursuant to the BC Act or as
listed by DBCA or DAWE.

A total of six introduced (weed) species were recorded within the Survey Area. None
were listed as Weeds of National Significance (DotEE, 2019). Three were listed as
having high ecological impact, two were listed as being of low ecological impact and one
is listed as having unknown ecological impacts (DPaW, 2013).
Mattiske identified that the majority of the roots, underground rhizomes and organs
occur in the upper 30 cm of the soil profile within the Development Envelope. The
exceptions include some shrub species that send deeper roots to several metres below
the surface.

Eleven sites within the Development Envelope were sampled to determine the presence
of Phytophthora Dieback, all sites returned a negative result for infestation of the
parasite (Glevan, 2020).
Vegetation clearing, resulting in the direct disturbance of 30 ha of native vegetation
clearing for the life of the proposal and;
o

o
•

o

Up to 303 ha of native vegetation clearing and progressive rehabilitation via
VDT;
Disturbance to 3 Priority flora species; and

Disturbance to threatened and other significant flora (if present).

Vehicle traffic and earthmoving equipment may introduce or spread weeds or dieback
amongst native vegetation;
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EPA
requirements

Response
•
•
•

Mitigation Describe the
measures
proposed to
manage and
mitigate the
potential
environmental
impacts.

Mining activities that may result in indirect impacts such as alterations to fire regimes
and hydrocarbon spills; and
Burying as a result of unintentional discharge of sand slurry from surface pipelines.

VRX has mitigated the potential impacts to this factor according to the mitigation hierarchy;
avoid, minimise, rehabilitate, offset. The following measures are proposed to manage and
mitigate the potential environmental impacts:
•
•

•
•
•
•
•
•

•
•
•
•
•
•
Impacts - Assess
the impacts of the
proposal and
review the
residual impacts
against the EPA
objective.

Alterations to surface water and groundwater regimes resulting in a reduction in the
health of downstream vegetation and groundwater-dependant vegetation (GDVs);

•
•

•

•

•

Vegetation clearing will be managed through internal ground disturbance procedures;
Boundaries of areas to be cleared or distributed will be identified by GPS coordinates
and maps of boundaries will be provided to the dozer operator to minimise clearing;
Progressive clearing and rehabilitation via VDT will be undertaken;

Raised blade disturbance will be conducted where practicable on tracks to minimise
vegetation removal;

The disturbance footprint will be developed to the minimum required to ensure safe
and adequate construction and operation;

Water or dust suppressants will be applied to disturbed areas, mining areas and product
transfer/storage areas as required to minimise dust generation;
Emergency and fire response capabilities will be maintained to respond to fire
outbreaks where possible;

Weed and dieback hygiene and management measures / procedures will be
implemented to prevent spread of weeds and dieback and the introduction of new weed
species as a result of construction and operation;

Compliance with future approvals including a Ministerial Statement, Works Approval(s)
and Mining Proposal;
Conducting additional pre-clearance significant flora searches of final proposed mine
and infrastructure disturbance footprints;

Implementation of a Rehabilitation Strategy and Mine Closure Plan;

Implementation of industry standard measures to minimise the risk and impact of
hydrocarbon spills;
Compliance with Water Quality Protection Guidelines and guidance notes; and

Provide flexibility within the Development Envelope to allow the avoidance of any
significant flora.

The Proposal will result in impacts to 333 ha of native vegetation within VA 378.1,
which represents a 0.54% decrease in the pre-European extent.

Vegetation clearing will result in the disturbance to three known Priority Flora species;
Hemiandra sp. Eneabba (H. Demarz 3687) (P3), Persoonia rudis (P3), and Calytrix
chrysantha (P4). Other significant fauna also have the potential to occur within the
disturbance footprint

There may be a reduction in overall vegetation health as a result of alternations to fire
regimes, burying as a result of unintentional discharge of sand slurry from pipelines,
establishment or spread of weeds, reduction in groundwater depths, hydrocarbon spills
and introduction or spread of dieback.
There will be unavoidable impacts to vegetation health within rehabilitated VDT areas,
however the health of these areas are predicted to improve close to background over
time. There may also be some changes to vegetation structure as a result of improved
access to groundwater, with deeper rooted species predicted to be able to become
established in greater numbers.

VDT is noted to be the best available rehabilitation method for the Proposal, given the
shallow root structure of the majority of the vegetation, and the progressive mining
method proposed. Infill planting of deeper rooted species will be undertaken as
required to target the original vegetation structure.
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EPA
requirements

Response
•

Assumptions Describe any
assumptions
critical to your
assessment e.g.
particular
mitigation
measures or
regulatory
conditions.

•
•
•

•

The large number of threatened and priority species identified as having the potential to
occur within the study areas can be attributed to the larger and more diverse desktop
search area in which was used in both surveys. Many of these species are restricted to
specific landscape features such as lateritic hills and outcrops that do not occur in the
survey areas.
There may be a number of Priority Flora individuals that cannot be avoided, however it
is expected that any Threatened Flora (if recorded in future surveys) could be avoided.
Infill planting (tube stock and seeds) of deeper rooted species will be undertaken,
alongside VDT, as required to target the original vegetation structure.

Management and monitoring is proposed during the operational phase to improve the
performance of VDT and minimise indirect impacts to general native flora and
vegetation.

There may also be some changes to vegetation structure as a result of improved access
to groundwater, with deeper rooted species predicted to be able to become established
in greater numbers.

Table 4: Potential Impacts to Terrestrial Fauna
EPA
Requirements

Response

EPA Policy and
guidance – What
have you
considered and
how have you
applied them in
relation to this
factor?

EPA Objective: To protect terrestrial fauna so that biological diversity and ecological
integrity are maintained.
Key EPA Documents

Statement of Environmental Principles, Factors and Objectives (EPA, 2020a);

Statutory Guidelines for Mine Closure Plans (DMIRS, 2020);
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016a;

EIA (Part IV Divisions 1 and 2) Procedures Manual (EPA, 2020b); and

Instructions on how to prepare EP Act Part IV Environmental Management Plans (EPA,
2020c).
Relevant EPA Factor Guidelines

Environmental Factor Guideline - Terrestrial Fauna (EPA, 2016e).
Relevant EPA Technical Guidance

Technical Guidance – Terrestrial vertebrate fauna surveys for environmental impact
assessment (EPA, 2020d); and

Technical Guidance – Sampling of short range endemic invertebrate fauna (EPA, 2016f).
Application of Policies and Guidance

This Section 38 Referral has been prepared by utilising the advice contained within the ‘Key
EPA Documents’ listed above.
Terrestrial fauna surveys will be conducted in accordance with the guidance identified
above.

Consultation –
Outline the
outcomes of
consultation in
relation to the
potential
environmental
impacts.

Key EPA documents and Factor Guidelines for terrestrial fauna will be used during the
refinement of the Proposal design to minimise disturbance of significant fauna habitat and
determining mitigation strategies for the Proposal.
•
•

•

VRX has a Consultation Strategy which identifies key external stakeholders and
determines how they will be impacted by the Proposal and what influence they have
over its implementation.
VRX has held pre-referral meetings with DAWE and EPA services, Industry Regulation
and Water Licencing at DWER regarding the Arrowsmith North and Central Silica Sands
Projects, and their comments have been incorporated into this Section 38 Referral
where applicable.
VRX has consulted with the Local Government (including Shire), State Government,
Commonwealth Government, Aboriginal groups with a connection to the Proposal lands
and corporate and community stakeholders.
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EPA
Requirements

Response
•

Receiving
environment Describe the
current condition
of the receiving
environment in
relation to this
factor.

VRX has consulted with environmental consultants including Preston Consulting,
Bamford Consulting Ecologists (BCE) and Bennelongia regarding the potential impacts
on this factor. The outcomes of this consultation have led to the current design of the
Proposal, which provides flexibility to minimise direct impacts to this factor.

The following information on the receiving environment has been sourced from multiple
fauna surveys, several level 1 (basic survey) assessments, monitoring, targeted fauna
assessments, a level 2 (detailed survey) fauna assessment carried out by BCE (2021; Draft),
and a Short Range Endemic (SRE) Invertebrate Desktop Assessment by Bennelongia (2021;
Appendix 4):
•
•

•

The proposed mine area consists largely of Kwongan heath and associated shrublands
typical of the subregion, with several narrow natural drainage lines in some low-lying
areas which may provide a limited amount of habitat for wetland species.
The desktop survey (BCE, 2021) identified 204 vertebrate fauna species that could
occur in the survey area, including 10 frogs, 50 reptiles, 121 birds and 23 mammals.
The assemblage includes 12 significant vertebrate species.

BCE (2021) identified 13 conservation significant fauna species with the potential of
occurring within the Survey Area (two of which may be locally extinct). 11 of these
species were assessed as having a high likelihood of occurring within the Development
Envelope, including:
o

o

•

•

•

•

Proposal
activities –
Describe the
proposal activities
that have the
potential to impact
the environment.

•

Malleefowl (Leipoa ocellata) listed as Vulnerable - Irregular visitor
Rainbow Bee-eater (Merops ornatus) listed as Marine- Irregular
visitor;

Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) listed as
Endangered - Regular migrant;

Fork-tailed Swift (Apus pacificus) listed as Migratory - regular
migrant
Seven were listed as Priority (P) species under the BC Act:

Bothriembryontid Land Snail (Bothriembryon perobesus) – P1;

Thorny Bush Katydid (Hemisaga vepreculae) – P3;

Woollybush Bee (Hylaeus globuliferus) – P3;

Shield-backed Trapdoor Spider (Idosoma kwongan) – P1;

Corroboree Stick Katydid (Phasmodes jeeba) – P3;

Black-striped Snake (Neelaps calonotos) – P3; and

Brush Wallaby (Notamacropus irma) – P4.



The Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris; listed as Endangered under
the EPBC Act and BC Act) have been known to utilise the area for foraging and have
been previously recorded in the survey area. No Carnaby’s Black-Cockatoo individuals
were recorded in the survey area during the BCE (2021) field survey.
Malleefowl (Leiopa ocellata; listed as Vulnerable under the EPBC Act) has occasionally
been recorded (tracks and mounds) in the general area but there is no indication of a
resident or breeding population (no mounds recorded) within the Study Area.

Bennelongia’s (2021) desktop SRE survey identified 25 species that could occur in the
Survey Area, 14 of which are considered ‘likely potential SREs.’ A further 10 species
were data deficient and assigned as ‘likely potential SREs’ by default. One species with
uncertain identification, the barychelid trapdoor spider Synothele ‘howi?’ is considered
an ‘unlikely potential SRE’.

BCE (2021) characterised the landscape within the Survey Area based on the Vegetation
Substrate Associations (VSAs). The Survey Area is comprised mostly of VSA 1 (Kwongan
Heath) with patches of VSA 2 (thickets). Both VSA 1 and VSA 2 represent moderate to
high value foraging habitat for Carnaby’s Black-Cockatoo. No Carnaby’s Black-Cockatoo
breeding or roosting habitat was recorded within the Survey Area.
Vegetation clearing resulting in the direct disturbance of up to 30 ha of fauna habitat for
the life of the Proposal and:
o

•

Four that were listed under the EPBC Act and BC Act:

o

Up to 303 ha of fauna habitat clearing and progressive rehabilitation via VDT

Disturbance to priority and threatened fauna if present.

Vehicle traffic and earthmoving activities may result in death or injury to fauna from
vehicle strike
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EPA
Requirements

Response
•
•

•
Mitigation Describe the
measures
proposed to
manage and
mitigate the
potential
environmental
impacts.

Vegetation clearing, vehicle traffic, earthworks and operations resulting alterations to
fire regimes, burying as a result of unintentional sand slurry discharge, establishment or
spread of weed species, reduction of groundwater depth, hydrocarbon spills and
introduction or spread of dieback resulting in a reduction in habitat health
Dust, light or noise emissions from the Proposal resulting in alterations to fauna
behaviours (including feeding or breeding characteristics)

VRX has mitigated the potential impacts to this factor according to the mitigation hierarchy;
avoid, minimise, rehabilitate, offset. The following measures are proposed to manage and
mitigate the potential environmental impacts:
•
•
•
•
•
•
•
•

•
•
•
•
•

•
•
•
•
Impacts - Assess
the impacts of the
proposal and
review the
residual impacts
against the EPA
objective.

Clearing of land resulting in favourable conditions for predatory fauna and
subsequently, increased predation or competition from introduced fauna

Implement industry best practice management measures for terrestrial fauna;

Obtaining and complying with a Ministerial Statement, Works Approval(s) and Licence
under the EP Act and a Mining Proposal under the Mining Act 1978;
Implementation of a Rehabilitation Strategy and Mine Closure Plan;

Preparation and Implementation of a Fauna Habitat Management Plan (FHMP) which
includes commitments to minimise impacts to fauna habitat;
Pre-clearance surveys will be conducted for active Malleefowl mounds, which will be
avoided with buffers if active;

Implementation of industry-standard controls for hydrocarbon storage and handling;

Clearing is to be conducted on an as-needed basis, followed by progressive
rehabilitation (VDT) of cleared areas as soon as is practicable;

VDT (with infill planting) is noted to be the best available rehabilitation method for the
Proposal, given the shallow root structure of the majority of the fauna habitat
vegetation, and the progressive mining method proposed.
Avoid and/or minimise disturbance of any restricted significant fauna habitat;

Minimise clearing by locating infrastructure on the future mine pit footprint and
utilising existing access tracks and disturbance where practicable;
Incorporate impacted Carnaby’s Black Cockatoo food species into rehabilitation;

Implement industry-standard controls for dust, waste management, sedimentation and
spillages.
A dieback survey, risk assessment and management plan will be implemented to
determine risks associated with the Proposal and to guide development management
actions;
Implement Ground Disturbance Permit system;

The introduction and spread of weeds will be minimised through strict operational
hygiene practices;

Conduct additional field surveys to confirm the presence or absence of significant fauna
and SREs; and
Provide flexibility within the Development Envelope to allow the avoidance of any
significant fauna habitat.

Implementation of the Proposal will require vegetation clearing that will result in impacts to
general and significant fauna habitat. VRX has committed to implementing the mitigation
measures detailed above however, the Proposal may have a significant residual impact on
significant fauna habitat and require offsets to meet the EPA’s factor for this objective. The
rationale for this determination is discussed further below.
•

•

The Proposal will result in direct disturbance (clearing) to 332 ha of moderate to high
value foraging habitat for Carnaby’s Black-Cockatoo, potential Malleefowl habitat and
general fauna habitat. 30 ha of disturbance will remain for the life of the Proposal and
up to 303 ha will be cleared and progressively rehabilitated using VDT. The health of
these rehabilitated areas are predicted to improve close to background over time.
Management and monitoring is proposed to prevent direct impacts to Malleefowl
mounds and individuals, to improve the performance of VDT and minimise indirect
impacts to Malleefowl habitats.
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EPA
Requirements

Response
•

•

All fauna habitats are well distributed throughout the region and species that potentially
use the Development Envelope generally have relatively wide-ranging distributions
and/or will persist in adjoining unaffected areas given the presence of extensive areas of
similar habitat nearby.
At the completion of the Proposal the site will be further rehabilitated to reinstate fauna
habitat within areas that were disturbed for the life of the Proposal.

Assumptions Describe any
assumptions
critical to your
assessment e.g.
particular
mitigation
measures or
regulatory
conditions.

•

EPA
Requirements

Response

EPA Policy and
guidance – What
have you
considered and
how have you
applied them in
relation to this
factor?

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

•
•
•

After ten years, some establishment of Banksias can be achieved, with a predicted site
condition score of 2 or 3 (out of 6 using the BCE scoring system).
Indirect impacts on fauna habitat would be minimal outside the area of direct
disturbance.

Residual impacts deemed to be significant are able to be counterbalanced by offsets to
ensure that the EPA objective is met.
All active Malleefowl mounds, if found, are able to be avoided.

Table 5: Potential Impacts to Inland Waters

Key EPA Documents

Statement of Environmental Principles, Factors and Objectives (EPA, 2020a);

Statutory Guidelines for Mine Closure Plans (DMIRS, 2020);

EIA (Part IV Divisions 1 and 2) Administrative Procedures (EPA, 2016a);

EIA (Part IV Divisions 1 and 2) Procedures Manual (EPA, 2020b); and

Instructions on how to prepare EP Act Part IV Environmental Management Plans (EPA,
2020c).
Relevant EPA Factor Guidelines

Environmental Factor Guideline – Inland Waters (EPA, 2018).

Application of Policies and Guidance
The Section 38 Referral has been prepared by utilising the advice contained within the ‘Key
EPA Documents’ listed above.

Consultation –
Outline the
outcomes of
consultation in
relation to the
potential
environmental
impacts.

Groundwater and surface water investigations have been scoped and are being conducted in
accordance with the guidance identified above.
•
•

•

•

VRX has a Consultation Strategy which identifies key external stakeholders and
determines how they will be impacted by the Proposal and what influence they have
over its implementation.
VRX has held pre-referral meetings with DAWE and EPA services, Industry Regulation
and Water Licencing at DWER regarding the Arrowsmith North and Central Silica Sands
Projects, and their comments have been incorporated into this Section 38 Referral
where applicable.
VRX has consulted with the Local Government (including Shire), State Government,
Commonwealth Government, Aboriginal groups with a connection to the Proposal lands
and corporate and community stakeholders.
VRX has consulted with environmental consultants including Preston Consulting, and
RPS regarding the potential impacts on this factor. The outcomes of this consultation
have led to the current design of the Proposal, which provides flexibility to minimise
direct impacts to this factor.
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EPA
Requirements

Response

Receiving
environment Describe the
current condition
of the receiving
environment in
relation to this
factor.

The following information on the receiving environment is summarised from surface water
assessment (RPS, 2021; Appendix 5), Hydrogeological Feasibility Assessment
(HydroConcept, 2019; Appendix 6) and acid base accounting assessment (MWM, 2020;
Appendix 7):
•

•
•
•
•

•
•
•

The Mid West of WA has a Mediterranean climate with a maximum temperature of 19 36°C in summer and 9 - 20° C in winter. Most rainfall occurs during the winter months
(May – August) with the average annual rainfall at this location measuring at 490 mm.
Average annual pan evaporation is approximately 2,200 mm (~3 mm/day in winter, and
~9 mm/day in summer).
There is no upstream catchment affecting the site, therefore the primary issues will
relate to rainfall and associated infiltration and runoff directly to the site.
The Development Envelope consists of homogenous sandplain landscape with no
natural drainage.

The closest significant surface water features are the Arrowsmith River and Arro Lake
which reside 1.6 km north and 4 km south of the Development Envelope respectively.

The Development Envelope may be subject to external concentrated flows from water
courses or creeks in extreme flooding events. Due to the undulating nature of the site,
some surface water will remain trapped on site and infiltrate into the sandplain. Land
elevations over the Development Envelope vary from about 50 – 65 m Relative Level
(RL).

The Development Envelope is situated upon the Swan Coastal Plain, which is up to about
30 km wide comprising several geomorphic units parallel to the coast.
Specifically located on the Eneabba plain, it is comprised of shoreline, lagoonal and dune
deposits possibly reworked from the late Tertiary alluvial fans.
The groundwater formations below the Development Envelope comprise of:
o

o

•

Proposal
activities –
Describe the
proposal activities
that have the
potential to impact
the environment.
Mitigation Describe the
measures
proposed to
manage and
mitigate the
potential
environmental
impacts.

•
•

•
•

The Superficial Aquifer situated approximately 15 m below the ground level of
the Development Envelope. Water quality is generally fresh, measured at 1,000
mg/L Total Dissolved Solids (TDS). Recharge occurs mainly through infiltration
of rainfall, alongside upward leakage from underlying aquifers and infiltration
from streams and rivers flowing out onto the coastal plain. Saturated thickness in
the Development Envelope ranges from 10 – 20 m, becoming unsaturated east of
the Proposal.
The Yarragadee Aquifer, underlying the Superficial Aquifer, at a depth of around
400 m in the western portion to 800 m in the east. Water is generally fresh, with
salinity measured at 520 mg/L and 600 mg/L at depths of 97 – 100 m and 96 – 99
m, respectively. Recharge occurs via downward rainfall infiltration over the
Arrowsmith region.

When combining net acid production potential and net acid generation pH results as per
the Australian Mineral Industries Research Association classification system (AMIRA,
2002), all samples are classified as non-acid forming.
Alteration to surface water flow regimes within mining areas;

Leaks or spillages of hydrocarbons during mining and processing operations (including
operation of light vehicles, FELs and other machinery) resulting in groundwater or
surface water contamination.
Sedimentation during construction or as a result of slurry pipeline spills in surface
waters.
Abstraction of 0.9 GL per year from the Yarragadee Aquifer.

VRX has mitigated the potential impacts to this factor according to the mitigation hierarchy;
avoid, minimise, rehabilitate, offset. The following measures are proposed to manage and
mitigate the potential environmental impacts:
•

•
•

VRX has conducted numerous ecological surveys and this information has been utilised
to design the Proposal and its Development Envelope boundaries to avoid mining with
drainage lines, the Arrowsmith River, Arrowsmith Lake and Arro Lake;

Obtaining and complying with a Works Approval and Licence issued under Part V of the
EP Act;
Obtaining and complying with a Mining Proposal issued under the Mining Act 1978;
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EPA
Requirements

Response
•
•
•
•
•
•
•
•

Impacts - Assess
the impacts of the
proposal and
review the
residual impacts
against the EPA
objective.

•

•

•

Assumptions Describe any
assumptions
critical to your
assessment e.g.
particular
mitigation
measures or
regulatory
conditions.

•
•

•

•

Obtaining and complying with a 5C Licence for the abstraction of 0.9 GL/ yr from the
Yarragadee Aquifer;
Implementation of industry standard controls/regulations to minimise the risk and
impact of hydrocarbon spills;

Ensuring the minor creek line crossings are installed with drainage mechanisms (if the
southern access option is chosen) to maintain the natural hydrological regime;

Installation of minor bunding around operational mining and processing areas as
required to divert flood flows;

Routinely inspecting drainage infrastructure to assess condition and performance;

Incorporation of gaps between VDT sod placements to reduce surface runoff velocity
and promote infiltration;
Inspect for erosion within the Development Envelope and along the chosen access
corridor; and
Compliance with Water Quality Protection Guidelines and guidance notes.

VRX has proposed that 0.9 GL of water will be required per annum. Abstraction from
the Yarragadee aquifer has been identified as the most prospective groundwater
resource for the Proposal as a single bore should be sufficient. There are three other
active groundwater licences in close proximity to the Proposal, the additional proposed
groundwater abstraction will result in a combined abstraction rate of 4.0016 GL per
year. The additional groundwater abstraction represents a relatively small increase.
The Proposal will require the storage of various hydrocarbons and chemicals including
fuel, oil, hydraulic fluid, coolant, surfactants and degreasers. With the implementation
of controls, hydrocarbon and chemical storage and spills are expected to be able to be
managed to prevent significant impacts on both aquifers and surface waters.

The southern access route (if chosen) will require a 6 m wide crossing at two minor
ephemeral creek lines, south of the Development Envelope. A floodway or culverts will
be installed at this location. Given the narrow width of the drainage line and the
proposed drainage mechanisms it is considered unlikely that the Proposal will result in
significant impacts to the surface water regimes of the surrounding area.

Surface water flow volumes will be able to be maintained during mining and post-closure.

Groundwater flow volumes, combined abstraction, equates to 4.0016 GL per year from all
four groundwater licences from the Yarragadee Aquifer within close proximity to the
Development Envelope. This abstraction can be undertaken without a significant impact
on the Yarragadee Aquifer.
The key risks to the quality of inland waters is pollution from the Mine Feed Plant, slurry
pipelines and Processing Plant. The design and operation of all of these items will be
adequately regulated under Part V of the EP Act and the Mining Act 1978.
Due to high infiltration rates and lack of surface water drainage features, similar
infiltration rates are predicted to remain after mining.
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Table 6: Potential Impacts to Social Surroundings
EPA
Requirements

Response

EPA Policy and
guidance – What
have you
considered and
how have you
applied them in
relation to this
factor?

EPA Objective: To protect social surroundings from significant harm.
Key EPA Documents

Statement of Environmental Principles, Factors and Objectives (EPA, 2020a);
Statutory Guidelines for Mine Closure Plans (DMIRS, 2020);

EIA (Part IV Divisions 1 and 2) Administrative Procedures (EPA, 2016a);

EIA (Part IV Divisions 1 and 2) Procedures Manual (EPA, 2020b); and

Instructions on how to prepare EP Act Part IV Environmental Management Plans (EPA, 2020c).
Relevant EPA Factor Guidelines

Environmental Factor Guideline – Social Surroundings (EPA, 2016h).
Application of Policies and Guidance

The Section 38 Referral has been prepared by utilising the advice contained within the ‘Key
EPA Documents’ listed above.

Consultation –
Outline the
outcomes of
consultation in
relation to the
potential
environmental
impacts.

Receiving
environment Describe the
current
condition of the
receiving
environment in
relation to this
factor.

Surveys, studies and consultation for this factor are conducted in accordance with the
guidance identified above.
•
•
•

•

VRX has a Consultation Strategy which identifies key external stakeholders and
determines how they will be impacted by the Proposal and what influence they have over
its implementation.
VRX has held pre-referral meetings with EPA services, Industry Regulation and Water
Licencing at DWER regarding the Arrowsmith North and Central Silica Sands Projects, and
their comments have been incorporated into this Section 38 Referral where applicable.
VRX has consulted with the Local Government (including Shire), State Government,
Commonwealth Government, Aboriginal groups with a connection to the Proposal lands
and corporate and community stakeholders.
VRX has consulted with environmental and heritage consultants including Horizon
Heritage, Preston Consulting, Mattiske, BCE and RPS regarding the potential impacts on
this factor. The outcomes of this consultation have led to the current design of the
Proposal, which provides flexibility to minimise direct impacts to this factor.

VRX has engaged Yamatji Nation consultants to perform an archaeological and ethnographic
Aboriginal heritage survey on part of the Development Envelope to support the development
of the Proposal (Yamatji Marlpa Aboriginal Corporation (YMAC), 2018 and 2020; Appendix 8
and 9). The following information on the receiving environment is summarised from YMAC
(2018 & 2020).
•

•

•

•
•

•

Prior to undertaking a field assessment, YMAC (2018 & 2020) conducted a desktop
assessment of the Proposal survey area. The Department of Planning, Lands and Heritage
Aboriginal Heritage Inquiry System was used to identify any aboriginal heritage sites or
other heritage places, prior surveys and associated reports that are relevant to the
Proposal. No registered Aboriginal Heritage sites were identified within the Development
Envelope. One Registered Aboriginal Heritage site, the Arrowsmith River, was recorded in
close proximity to the Development Envelope (1.6 km away, running parallel to the
northern boundary of the Development Envelope).
During the 2018 field survey of drill lines within and surrounding the Proposal
Development Envelope, YMAC consultants identified that the northern extent of some drill
lines were considered to be ‘not clear’ (referred to as Not Clear 1 in YMAC, 2018). These
areas were identified as being in close proximity to the Arrowsmith River Registered
Aboriginal Heritage Site and are to be avoided. Not Clear 1 has a minor intersection with
the northern boundary of the Development Envelope.

YMAC (2020) performed a field survey on part of the Proposal Disturbance Footprint. This
area was deemed to be partially clear, as YMAC were not able to complete a full survey of
the area due to time constraints and thick vegetation.

An additional field survey is underway to clear the entire Proposal Disturbance Footprint.

During the survey (YMAC, 2018) the anthropologist collected ethnographic comment from
the Amangu representatives of the Yamatji Nation Settlement in relation to each of the
survey areas. There were no significant ethnographic places identified by the Amangu
representatives within the proposed production or access work areas for the Proposal.
No isolated artifacts were identified during either heritage survey (YMAC, 2018 & 2020).
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EPA
Requirements

Response
•

The nearest sensitive receptor to the Proposal is located approximately 2.4 km north of
the Development Envelope (7 km north-east of the proposed processing plant). The
location of sensitive receptors in proximity to the Proposal is shown in the figure below:

Figure 4: Location of sensitive receptors in close proximity to the Proposal
Proposal
activities –
Describe the
proposal
activities that
have the
potential to
impact the
environment.

Mitigation Describe the
measures
proposed to
manage and
mitigate the
potential
environmental
impacts.

•

•
•
•

The Proposal will require the clearing of native vegetation and ground disturbance which
may result in potential disturbance to Aboriginal Heritage sites or artifacts that have not
yet been discovered or recorded (additional surveys required).
Mining operations, processing and haulage of produce has to potential to emit noise, light
and dust.
Restrictions to recreational or traditional uses of the area

Disturbance or indirect impacts to areas utilised by the Traditional Owners for bush
tucker or medicine.

VRX has mitigated the potential impacts to this factor according to the mitigation hierarchy;
avoid, minimise, rehabilitate, offset. The following measures are proposed to manage and
mitigate the potential environmental impacts:
•

•
•
•
•
•
•

VRX has conducted several Aboriginal Heritage surveys and this information has been
utilised to design the Proposal and its Development Envelope boundaries to avoid any
areas of Aboriginal heritage significance;

Additional Aboriginal Heritage surveys will be conducted in the Development Envelope
prior to clearing;

Approval will be sought under Section 18 of the Aboriginal Heritage Act 1972 if registered
Aboriginal Heritage sites cannot be avoided;
Obtaining and complying with a Works Approval and Licence issued under Part V of the
EP Act;
Obtaining and complying with a Mining Proposal issued under the Mining Act 1978;

Bush tucker and medicine information will be incorporated into mine and rehabilitation
planning if required to allow avoidance and minimisation of impacts; and

Continued consultation with the Traditional Owners regarding the minimisation of
impacts to traditional uses of the area.
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EPA
Requirements

Response

Impacts - Assess
the impacts of
the proposal and
review the
residual impacts
against the EPA
objective.

Implementation of the Proposal will require clearing of vegetation and ground disturbing
activities. No significant or registered Aboriginal Heritage sites have been identified within the
Development Envelope however, only a portion of the site has been surveyed to-date.
Additional surveys are planned. It is likely that any significant heritage sites or areas of high
cultural value that are found will be able to be avoided, as the Development Envelope is large
enough to allow flexibility in mining to avoid significant environment and heritage values.

Assumptions Describe any
assumptions
critical to your
assessment e.g.
particular
mitigation
measures or
regulatory
conditions.

Aboriginal heritage surveys have not been completed for the entire disturbance footprint. The
assessment has taken a conservative assumption that some sites may occur however significant
sites will be able to be avoided.

Mining and processing activities are not expected to significantly impact any sensitive
receptors, given their distance from the site.

OTHER ENVIRONMENTAL IMPACTS
VRX has determined that the Proposal is unlikely to significantly impact the following Key
Environmental Factors (noting that Sea theme factors were not included):
• Landforms;
• Subterranean Fauna;
• Terrestrial Environmental Quality;
• Air Quality;
• Greenhouse Gas (GHG) Emissions; and
• Human Health.
Landforms: the development envelope does not contain any significant landforms and therefore
the Landforms factor is not relevant to the Proposal.

Subterranean Fauna: the mined area is unlikely to be considered troglofauna habitat given the
presence of deep sands and subsequent lack of voids (EPA, 2016g). While unlikely, if stygofauna
were present within the Yarragadee Aquifer the Proposal will only abstract of a small portion of
the aquifer capacity each year and therefore would be unlikely to significantly impact aquifer
habitat extent.

Terrestrial Environmental Quality: there are no proposed impacts to Terrestrial
Environmental Quality (i.e. no waste products are proposed to be disposed of on-site and there
were no acid mine drainage issues identified) however, some unintentional impacts have the
potential to occur such as hydrocarbon or chemical spills, or erosion. The scale of these potential
impacts are unlikely to be significant and will be regulated under Part V of the EP Act and the
Mining Act 1978. As a result, this factor is unlikely to be a Key Environmental Factor for the
Proposal.

Air Quality: dust emissions are likely to be minimal given the small scale of open mining
operations, the wet processing method, and the use of a slurry pipeline for product transport. The
Proposal will however result in air emissions from the power station and vehicle exhausts. The
closest sensitive receptor is approximately 2.4 km north-east of the Proposal (Figure 4). These
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emissions are to occur in an airshed that does not currently have large emission sources therefore,
the Proposal is unlikely to result in air quality impacts at any sensitive receptors. As a result, this
factor is unlikely to be a Key Environmental Factor for the Proposal.

Human Health: the Proposal does not pose any foreseeable risks to Human Health.

Greenhouse Gases: GHG is not expected to be a Key Environmental Factor as GHG emissions from
the Proposal are not predicted to exceed the 100,000 t CO2-e threshold for Scope 1 emissions
stated in the Environmental Factor Guideline – GHG Emissions (EPA, 2020f). VRX’s Arrowsmith
North Project (Referred to the EPA for assessment under Part IV of the EP Act in March 2021) is a
Proposed Silica Sand mine that is similar in scale and mining rate to the Proposal. A GHG
emissions assessment for the Arrowsmith North Project predicted the Scope 1 emissions to be
23,500 t CO2-e per annum and GHG emissions from the clearing of native vegetation is up to
1,800 t CO2-e per annum (Kewan Bond, 2021; Appendix 10). There are no Scope 2 emissions
predicted as power is to be sourced from onsite Natural Gas generators.
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GLOSSARY
Term

Definition

Bennelongia

Bennelongia Environmental Consultants

BC Act
BCE

DAWE
DBCA

DWER
DE

EIA

EP Act
EPA

EPBC Act
FEL

FHMP
GDV

GHG

Glevan
km
m

m AHD

Mattiske
MFP
Mt

Proposal
RL

SRE

TDS

VDT
VRX
VSA
WA

YMAC

Biodiversity Conservation Act 2016 (WA)
Bamford Consulting Ecologists

Department of Agriculture, Water and the Environment

Department of Biodiversity, Conservation and Attractions
Department of Water and Environmental Regulation
Development Envelope

Environmental Impact Assessment

Environmental Protection Act 1986 (WA)
Environmental Protection Authority

Environment Protection and Biodiversity Conservation Act 1999 (Cth)
Front End Loader

Fauna Habitat Management Plan

Groundwater Dependant Vegetation
Greenhouse Gas

Glevan Consulting
kilometre
Metres

Australian Height Datum

Mattiske Consulting Pty Ltd
Mine Feed Plant
Million tonnes

Arrowsmith Central Silica Sand Project
Reduced Level

Short Range Endemic

Total Dissolved Solids

Vegetation Direct Transfer
VRX Silica Limited

Vegetation Substrate Associations
Western Australia

Yamatji Marlpa Aboriginal Corporation
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