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Scope and limitations
This report has been prepared by GHD for Tellus Holdings Ltd (Tellus) and may only be used and relied on for the
purpose agreed between GHD and Tellus Holdings Ltd.
GHD otherwise disclaims responsibility to any person other than Tellus Holdings Ltd arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.
The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.
GHD has prepared this report on the basis of information provided by Tellus Holdings Ltd and others who provided
information to GHD (including Government authorities), which GHD has not independently verified or checked
beyond the agreed scope of work. GHD does not accept liability in connection with such unverified information,
including errors and omissions in the report which were caused by errors or omissions in that information.
The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

Key assumptions
This report has been prepared in support of a referral under Section 38 of the Environmental Protection Act 1986
and relies on information prepared by others and previously assessed by EPA pursuant to the issuing of Ministerial
Statement 1078. GHD has assumed that such information is accurate, and where such information has been
updated by or on behalf of Tellus, that the updated information is accurate and correct.
This report has been prepared by GHD on behalf of Tellus, and Tellus has reviewed and approved the content of
the report.
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Executive summary
Background
Tellus Holdings Ltd. (Tellus; the Proponent) owns and operates the Sandy Ridge Facility (the Facility, the Project
or the Site), an open-cut kaolin mine and near-surface geological repository. The Facility acts as Australia’s only
commercial scale near-surface geological repository for Class IV and V wastes1. At the Site, kaolin is mined for
later use (i.e. for cell capping, or for potential export to Asia or the domestic ceramics market), and then Class IV
and V, intractable and low-level radioactive wastes (LLW) are disposed of within the void spaces created as a
result of the mining operations.
The Facility is located in the Goldfields-Esperance region in the south-eastern corner of Western Australia (WA),
approximately 75 kilometres (km) North-East of Koolyanobbing, and approximately 130 km North-West of
Coolgardie (Figure 1). The Facility is intentionally located in a remote, geologically stable and semi-arid area. It
uses world’s best practice standards focusing on long term environmental and human safety as the primary criteria
for operational and post-closure risk assessments.
The Site is also six kilometres west of the existing Western Australian (WA) Government owned Class V
Intractable Waste Disposal Facility (IWDF) at Mount Walton East which became operational in 1991. It too has
demonstrated the suitability of the locality’s characteristics and, after 30 years of environmental monitoring without
any record of off-site contamination, that site has further proven that geology and design can contain and isolate
Class IV and V wastes. The IWDF at Mount Walton East only operates on a campaign basis which leaves the
Sandy Ridge Facility as the only commercial scale facility available for the permanent isolation of Class V wastes
in WA and Australia.
WA faces unique challenges in managing hazardous waste, particularly in regional and remote areas, especially
where resource development is placing unprecedented pressures on existing waste management systems.
Class IV and Class V wastes are particularly difficult to manage, and as such, it is imperative that facilities such as
Sandy Ridge are available to safely handle these wastes rather than it being poorly stored in temporary
containment or left unmanaged within our environment because it is too difficult or costly to properly manage.
Tellus is an innovative environmental services company who partners with industry to provide better practice
management solutions for hazardous waste, aimed at protecting human health and the environment over
geological time. This is a relatively new concept for WA and Australia, but there are similar facilities who have
been operating in Europe and North America for decades.
In developing Sandy Ridge, Tellus has supported WA deliver its waste strategy2 vision of “…becoming a
sustainable, low-waste, circular economy in which human health and the environment are protected from the
impacts of waste”. The strategy acknowledges that in achieving this vision: “The waste industry has an important
role to play in terms of maximising the recovery of resources and then managing the disposal of residual waste, or
waste that cannot be practically recovered”. Without the Sandy Ridge Facility, industries’ ability to manage the
disposal of Class IV and V residual waste, or waste that cannot be practically recovered, is limited.
Transitioning to a sustainable circular economy requires full waste lifecycle consideration, including appropriately
licenced management and disposal options consistent with the waste hierarchy. In recognition of the importance
of the Facility in the national waste hierarchy, Sandy Ridge was awarded Major Project Status by the
Commonwealth government in 2017 and 2020.
The strategic importance of the Facility is clear – Sandy Ridge supports WA in delivering its strategic objective of
protecting human health and the environment, and to achieve the 2030 target of having “…all waste…managed
and/or disposed to better practice facilities”, as set out in the WA Waste Avoidance and Resource Recovery
Strategy 2030.

1

Class IV and Class V wastes in WA are the equivalent of different waste classifications in other States and Territories of Australia. For
example, in NSW, Class IV and V wastes are Restricted Solid Waste and Hazardous Waste respectively. In Victoria, they are Category B and
A waste. In Queensland, they are Category 2 and 1 wastes respectively
2
WA Waste Authority (2019). WA Waste Avoidance and Resource Recovery Strategy 2030
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Ministerial Statement 1078
In June 2018, the Facility was granted approval by Ministerial Statement (MS) 1078 under Part IV of the
Environmental Protection Act 1986 (EP Act). Schedule 1 of MS 1078 authorises up to 100,000 tonnes per annum
(tpa) of Class IV and V waste to be accepted at the gate, and up to 280,000 tpa of waste (including treated waste)
to be disposed of into the waste cells.
The MS approval allows for concentrated liquid wastes to be immobilised on site (made spadeable) before being
disposed, eliminating the generation of leachate. This is achieved through mixing inert materials, such as kaolin
clay and cement, with the concentrated liquid wastes in the Facility’s Waste Immobilisation Plant.
In its initial planning, Tellus had estimated that up to 40% of the annual accepted waste could be liquid to be
immobilised at a nominal ratio of 5.5:1 inert solid to liquid (i.e. 40,000 tonnes (t) of liquid once immobilised would
create 220,000 t of spadeable solid). The remaining 60,000 t of solid waste not requiring immobilisation, when
added to the 220,000 t of spadeable solid, results in the maximum approved waste disposal rate of 280,000 tpa.
Ministerial Statement 1152
In September 2020, MS 1152 approved a section 46 (s.46) application for a bank guarantee not to be required if
there is a deed with the State that allows the State to recover from a Trust any costs referred to in paragraphs (a)
to (d) of section 86E(1) of the EP Act. A Trust Deed and Trust Structure in the form of a Financial Assurance
Deed (FAD) for the Facility was approved by a whole of WA Government agreement. The FAD allows Tellus to
issue a Permanent Isolation Certificate (Tellus PICTM) to its customers because all risk and title is held by Tellus
once the transfer of waste is agreed under contract terms and conditions.
This Proposal
The Proponent is proposing to align the tonnage of waste received at the gate of its Sandy Ridge Facility (currently
up to 100,000 tpa under MS 1078) with the approved tonnage of waste permitted for permanent isolation in the
Site’s waste disposal cells (i.e. up to 280,000 tpa) (the Proposal).
The Proponent is seeking more operational flexibility to respond to solid waste holders’ needs at times when less
liquid waste and more solid waste is brought to the gate. This will allow the Proponent to continue accepting
waste for isolation while optimising the capacity of the Facility infrastructure.
The long-term safety and performance of the Facility has been assessed as being acceptable based on the total
overall disposal of 280,000 tpa of contaminated, hazardous materials (Environmental Protection Authority [EPA],
2017).
Table 1 sets out the Proposal extents in comparison to the existing MS 1078 authorised extents. The specific
extent that is the basis of this Referral is highlighted in blue.
Table 1

Authorised versus proposed extents

Element plate

Authorised extent

Proposed authorised
extent

Comparison of
implementation conditions

Mine pits/waste cells

Clearing up to 202.3 hectares
(ha) of native vegetation
within a 1,061 ha
development envelope.

Clearing up to 202.3 ha of
native vegetation within a
1,061 ha development
envelope.

As per existing MS 1078

Associated infrastructure

Clearing up to 73.75 ha of
native vegetation within a
1,061 ha development
envelope.

Clearing up to 73.75 ha of
native vegetation within a
1,061 ha development
envelope.

As per existing MS 1078

Class IV & V waste
accepted at the gate

Up to 100,000 tpa

Up to 280,000 tpa

Increase of the gate
tonnage to match the
approved disposal tonnage

Total waste (including
treated waste) disposed
to waste cells

Up to 280,000 tpa

Up to 280,000 tpa

As per existing MS 1078
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Element plate

Authorised extent

Proposed authorised
extent

Comparison of
implementation conditions

Temporary waste storage
on surface

Up to 15,000 tonnes

Up to 15,000 tonnes

As per existing MS 1078

Maximum temporary
storage time

Up to 12 months.

Up to 12 months

As per existing MS 1078

Water abstraction

Up to 0.18 gigalitres per
annum.

Up to 0.18 gigalitres per
annum.

As per existing MS 1078

Key environmental factors for impact assessment
The key environmental factors listed by the Environmental Protection Authority (EPA) in its Assessment Report
No. 1611 (EPA 2017), in consideration of the 2015 Proposal (as outlined in the 2016 Public Environmental Review
Report [PERR], Tellus 2016), have been reassessed for impacts that could result from the implementation of this
Proposal:
1. Terrestrial Environment Quality.
2.

Flora and Vegetation.

3.

Terrestrial Fauna.

4.

Human Health.

5.

Inland Waters.

A further key environmental factor assessed for this Proposal is Social Surroundings, particularly in relation to
potential increase in traffic volume to the Site. These key environmental factors are discussed in detail in section
7.
The outcome of the environmental impact assessment was that with environmental mitigation, management, and
monitoring measures were assessed, no known additional significant environmental impacts over the short,
medium or long-term would arise from the implementation of this Proposal.
Referral of the Proposal under s.38 of the EP Act
Following the assessment of potential impacts to key environmental factors, the Proponent concluded that the
potential environmental impacts can be managed within the existing Site operational management plans,
procedures and controls. Accordingly, this assessment concludes that there are no significant additional impacts
to the key environmental factors will result from this Proposal.
The Proponent refers this Proposal to the WA EPA for its review under Section 38 (s.38) of the EP Act. This
report constitutes the Referral Supporting Document (RSD) that provides additional technical information for the
s.38 referral. The Proponent proposes information outlined in this RSD provides adequate detail and sufficient
analysis of potential impacts on key environmental and other strategic factors for the WA EPA to allow the
Proposal to be Assessed on Proponent Information.
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ACRONYMS
Table 2

List of acronyms used in this document

Acronym

Word Phrase or Title

ABS

Australian Bureau of Statistics

ADT

Articulated Dump Truck

ANSTO

Australian Nuclear Science and Technology Organisation

ARI

Average Recurrence Interval

ARPANSA

Australian Radiation Protection and Nuclear Safety Agency

ASNO

Australian Safeguards and Non-proliferation Office

AWS

Automated Weather Station

BC Act

Biodiversity Conservation Act 2016

BGL

Below Ground Level

BIF

Banded Iron Formation

BoM

Bureau of Meteorology

°C

degrees Celsius

CAMBA

China−Australia Migratory Bird Agreement

CEMP

Construction Environmental Management Plan

CPPNM

Convention on the Physical Protection of Nuclear Material

CRM

Continental Resource Management Pty Ltd

Cth

Commonwealth

DAA

Department of Aboriginal Affairs (not is DPLH)

dB(A)

decibels (in air)

DBCA

Department of Biodiversity, Conservation and Attractions (includes Parks and Wildlife Services)

DEC

Department of Environment and Conservation (now DBCA)

DER

Department of Environment Regulation (now is DWER)

DEWHA

Department of the Environment, Water, Heritage and the Arts (formerly DSEWPAC)

DMA

Decision Making Authority

DMIRS

Department of Mines, Industry Regulation and Safety (formerly DMP)

DMP

Department of Mines and Petroleum (now DMIRS)

DPC

Department of the Premier and Cabinet

DPLH

Department of Planning, Lands and Heritage (formerly DAA)

DSEWPAC

Department of Sustainability, Environment, Water, Population and Communities (now is DEWHA)

DWER

Department of Water and Environmental Regulation (formerly DER)

EAG

Environmental Assessment Guideline

ELAW

Environmental Law Alliance Worldwide

EMS

Environmental Management System

ENRESA

Empresa Nacional de Residuos Radiactivos

EPA

Environmental Protection Authority

EP Act

Environmental Protection Act 1986

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999
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Acronym

Word Phrase or Title

EPBC Regulations

Environment Protection and Biodiversity Conservation Regulations 2000

ERICA

Environmental Risk from Ionising Contaminants Assessment

ESD

Environmental Scoping Document

FAD

Financial Assurance Deed

FNA

File Notation Area

GPS

Global Positioning System

ha

Hectare

HDPE

High-density polyethylene

HEU

High enriched uranium

HLW

High level radioactive waste

IAEA

International Atomic Energy Agency

IBRA

Interim Biogeographic Regionalisation of Australia

ICP

Institutional Control Period

ICRP

International Commission on Radiological Protection

ILW

Intermediate level waste

IMO

International Maritime Organisation

ISWA

International Solid Waste Association

IWDF

Intractable Waste Disposal Facility

JAMBA

Japan−Australia Migratory Bird Agreement

JORC

Joint Ore Reserves Committee

kg

Kilogram

km

Kilometre

kPa

Kilopascals

LEU

Low enriched uranium

LLW

Low level radioactive waste

LPG

Liquefied Petroleum Gas

m

Metre

M

Million

mAHD

Elevation in metres Australian Height Datum

mm

Millimetre

mm/year

Millimetres per year

m/s

Metres per second

m3/s

Cubic metres per second

MCP

Mine Closure Plan

MNES

Matters of National Environmental Significance

mSv

Millisieverts

MS

Ministerial Statement

Mt

Million tonnes

NEA

Nuclear Energy Agency

NEPC

National Environment Protection Council

NEPM

National Environment Protection (Movement of Controlled Waste between States and Territories)
Measure 1998
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Acronym

Word Phrase or Title

NHMRC

National Health and Medical Research Council

NORM

Naturally Occurring Radioactive Material

NPT

Non-Proliferation Treaty

NT Act

Native Title Act 1993

NWP

National Waste Policy

OEMP

Operational Environmental Management Plan

OEPA

Office of the Environmental Protection Authority

PEC

Priority Ecological Community

PER

Public Environmental Review

PERR

Public Environmental Review Report

PPE

Personal protective equipment

RESRAD

A computer model designed to estimate radiation doses and risks from Residual Radioactive
Materials

ROKAMBA

Republic of Korea−Australia Migratory Bird Agreement

ROM

Run of Mine

RSD

Referral Supporting Document

SEP

Stakeholder Engagement Plan

SPL

Spent pot liner

t

Tonnes

TDS

Total dissolved solids

TEC

Threatened Ecological Community

tpa

Tonnes per annum

µm

Microns

UNEP

United Nations Environment Programme

VLLW

Very low level waste

VSLW

Very short lived waste

WA

Western Australia

WFDCP

Waste Facility Decommissioning and Closure Plan

WNA

World Nuclear Association

WZG

Waste Zoning Guide
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DEFINED TERMS
Table 3

List of terms used in this document

Term

Definition

Absorbed dose

Quantity of energy imparted by ionizing radiation to unit mass of matter such as tissue.
Unit gray, symbol Gy. 1 Gy = 1 joule per kilogram.

Activity

Attribute of an amount of a radionuclide. Describes the rate at which transformations
occur in it. Unit becquerel, symbol Bq. 1 Bq = 1 transformation per second.

Anthropogenic

As an adjective - caused by humans. Anthropogenic radiation is radiation caused by
human activity.

Aquifer

An underground layer of permeable rock, sediment or soil that yields water.

Becquerel (Bq)

See activity

Cell

An excavation or cut made beneath the ground for the purpose of encapsulating waste.

Chemical waste

See definition for ‘controlled waste’.

Clean fill

Material that would have no harmful effects on the environment and which consists of
rocks or soil arising from the excavation of undisturbed material.

Consequence

Includes cascade effects and impacts on the organisation's business and activities arising
from environmental-related issues (e.g. regulatory fines, clean-up costs, and damaged
reputation as well as enhanced reputation, continued licence to operate, and regulatory
approvals).

Controlled waste

Any matter that is:
(a) within the definition of waste in the National Environment Protection (Movement of
Controlled Waste between States and Territories) Measure 1998 (NEPM) for the
Movement of Controlled Waste between States and Territories
(b) listed in Schedule 1 of the Environmental Protection (Controlled Waste) Regulations
2004.

Customer – kaolin

The buyer of Tellus’ kaolin minerals.

Customer – waste

The owner of the waste. This may include a Waste Management Contractor company.

Approved development
envelope

Boundary within which the disturbance footprint is located.

Disposal/Permanent
Isolation

Final stage in the management of the waste stream.

Dose

General term for quantity of ionizing radiation. See absorbed dose, equivalent dose,
effective dose and collective effective dose. Frequently used for effective dose.

Dyke

Igneous rock that is often orientated vertically or steeply inclined to the bedding of preexisting intruded rocks.

Ecological linkage

A series of (both contiguous and non-contiguous) patches of native vegetation which, by
virtue of their proximity to each other, act as stepping stones of habitat which facilitate the
maintenance of ecological processes and the movement of organisms within, and across,
a landscape.

Effective dose

The quantity obtained by multiplying the equivalent dose to various tissues and organs by
a weighting factor appropriate to each and summing the products. Unit sievert, symbol
Sv. Frequently abbreviated to dose.

Electromagnetic radiation

Radiation that can be considered as a wave of electric and magnetic energy travelling
through a vacuum or a material. Examples are gamma rays, x-rays, ultraviolet radiation,
light, infrared radiation and radiofrequency radiation.

Encapsulation

The process of enclosing a waste within a secure container such as to render it
acceptable for long-term permanent isolation.
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Term

Definition

Environmental aspect

Element of an organisation's activities, products or services that can interact with the
environment.

Environmental impact

Any change to the environment, whether adverse or beneficial, wholly or partially resulting
from an organisation's activities, products or services.

Evaporation

Process of a substance in a liquid state changing to a gaseous state due to an increase in
temperature and/or pressure.

Evapotranspiration

Process by which water is transferred from the land to the atmosphere by evaporation
from the soil and other surfaces and by transpiration from plants.

Facility – Sandy Ridge

The Proposal is to develop a dual revenue business comprising an open cut kaolin mine
that would produce up to 290,000 tonnes per annum (tpa) of ore, and up to 40,000 tpa of
mostly ceramics for the Asian export market from an onsite kaolin processing plant, and
would use the voids resulting from mining for the secure storage, recovery of valuable
materials and permanent isolation of up to 100,000 tpa of hazardous and intractable
waste using a best practice safety case.

Flux

A vector quantity, describing the magnitude and direction of the flow of a substance or
property.

Half-life

The time taken for the activity of a radionuclide to lose half its value by decay. Symbol t½.

Hazard

Source of potential harm.

Hazardous waste

Component of the waste stream which by its characteristics poses a threat or risk to
public health, safety or the environment (includes substances which are toxic, infectious,
mutagenic, carcinogenic, teratogenic, explosive, flammable, corrosive, oxidising and
radioactive).

High level waste

Has high levels of activity that generates significant quantities of heat by radioactive
decay that needs to be considered in the design of a facility.

Holistic

The interconnection of parts that can be explained only by reference to the whole.

Hydraulic conductivity

The volume of liquid that flows through a unit area of porous medium for a unit hydraulic
gradient normal to that area.

Hydrogeology

The study of subsurface water, including its physical and chemical properties, geological
environment, its role in geologic processes, natural movement, recovery, contamination
and utilisation.

Hydrology

The study of the waters of the Earth.

Indurated

Hardening of rocks by heat or baking; also, the hardening of sediments through
cementation or compaction, or both, without the introduction of heat.

Infiltration

To pass into or through (a substance) by filtering or permeating.

Institutional control period

Following closure of the disposal facility, public access to, or alternative use of, the site
shall be restricted for a predetermined period of time.
See proposal description and/or National Health and Medical Research Council (NHMRC)
1992.

Intermediate level waste

Contains increased quantities of long-lived radionuclides and needs an increase in the
containment and isolation barriers compared to low level radioactive waste. Intermediate
level waste needs no provision for heat dissipation during storage and disposal.
Long-lived radionuclides such as alpha emitters would not decay to a level of activity
during the time for which institutional controls can be relied upon.

Intractable waste

Waste which is a management problem by virtue of its toxicity or chemical or physical
characteristics, which makes it difficult to dispose of or treat safely, and is not suitable for
disposal in Class I, II, III and IV landfill facilities.

Kaolinite

Kaolinite is a clay mineral, and part of the group of industrial minerals with the chemical
composition Al2Si2O5(OH)4. Kaolinite is also known as kaolin or China clay. Kaolinite has
a low shrink–swell capacity, very low permeability and a low cation exchange capacity,
which makes it suitable for waste encapsulation. It is a soft, earthy, usually white mineral.
Kaolin is also widely used in the paper, ceramics, paint, plastic and fibreglass industries.

Leachability

The state of being leachable.

Leachable

Capable of being removed from a substance by a percolating liquid.
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Term

Definition

Leachate

Any liquid that in the course of passing through matter, extracts soluble or suspended
solids, or any other component of the material through which it has passed.

Legacy waste

Waste physically accepted onto the premises of a waste diversion facility before 1 July
2012 that would otherwise have entered landfill.

Likelihood

The chance of something happening, whether defined, measured or determined
objectively or subjectively, qualitatively or quantitatively, and described using general
terms or mathematically.

Low level radioactive waste

May include short-lived radionuclides at higher levels of activity concentration, and also
long-lived radionuclides, but only at relatively low levels of activity concentration. Low
level radioactive waste (LLW) covers a very wide range of radioactive waste, from waste
that does not require any shielding for handling or transportation up to activity levels that
require more robust containment and isolation periods of up to a few hundred years. LLW
is generated in industry, hospitals and nuclear facilities and comprises contaminated
laboratory items such as paper, clothing, plastic and glassware, soil, smoke detectors,
medicinal and industrial materials.

Macropore

Any pore sufficiently wide enough to allow water to flow unimpeded by capillary action.

Mining spoil/overburden

The material that lies above an area that lends itself to economical exploitation, such as
the rock, soil and ecosystem that lies above an ore body.

Natural uranium

Uranium as it occurs in nature, having an atomic weight of approximately 238, and
containing minute quantities of Uranium-234 (about 0.7%), Uranium-235 and 99.3%
Uranium-238.

Nuclear action

Means any of the following:
(a) establishing or significantly modifying a nuclear installation
(b) transporting spent nuclear fuel or radioactive waste products arising from reprocessing
(c) establishing or significantly modifying a facility for storing radioactive waste products
arising from reprocessing
(d) mining or milling uranium ore
(e) establishing or significantly modifying a large-scale disposal facility for radioactive
waste
(f) de-commissioning or rehabilitating any facility or area in which an activity described in
paragraphs (a), (b), (c), (d) or (e) has been undertaken
(g) any other action prescribed by the regulations.

Nuclear material

Depleted uranium, enriched uranium, low enriched uranium, highly enriched uranium,
Uranium-233 or plutonium (defined in the PER body). Does not include natural uranium
and thorium.

Nuclear waste

Nuclear waste means material:
a) that is or contains a radioactive substance; and
b) that:
i. is a waste of a nuclear plant
ii. results from the testing, use or decommissioning of nuclear weapons.

Pegmatite

Intrusive felsic igneous rocks that form during the final stage of a magma’s crystallisation.
They are extreme because they contain exceptionally large crystals and they sometimes
contain minerals that are rarely found in other types of rocks.

Permeability

The ease with which a porous medium can transmit water or other fluids.

Phenocrysts

Mineral crystals in an igneous rock that stand out because of their large size.

Pit

An excavation or cut made at the surface of the ground for the purpose of extracting ore
and which is open to the surface for the duration of the mine’s life.

Plutonium

A radioactive element with atomic number 94 and symbol Pu.

Porosity

The ration, expressed as a percentage, of the volume of the pores or interstices of a
substance, as a rock or rock stratum, to the total volume of the mass.

Priority species

Possibly threatened species that do not meet the survey criteria, or are otherwise data
deficient, are added to the Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3.
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Term

Definition
These three categories are ranked in order of priority for survey and evaluation of
conservation status so that consideration can be given to their declaration as threatened
flora or fauna.

The Proposal

Aligning the tonnage of waste received at the gate of the Tellus Sandy Ridge Facility
(currently up to 100,000 tpa under MS 1078) with the approved tonnage of waste
permitted for permanent isolation in the Site’s waste disposal cells (i.e. up to
280,000 tpa).

Radiation

The process of emitting energy as waves or particles. The energy thus radiated.
Frequently used for ionizing radiation except when it is necessary to avoid confusion with
non-ionizing radiation

Radioactive

Possessing the property of radioactivity.

Radioactive substance

Any substance, whether natural or artificial, and whether in the form of a solid, a liquid, a
gas, or a vapour, or any compound or mixture, including any article that has been
manufactured or subjected to any artificial treatment or process, which consists of or
contains more than the maximum prescribed concentration of any radioactive element,
whether natural or artificial.

Radioactive waste

Useless material containing radionuclides. Categorised in according to activity (and other
criteria such as half-life) as exempt, low level, intermediate level and high level waste.

Radionuclide

An unstable nuclide that emits ionizing radiation.

Register

Tellus’ register of Transport Contractors who are approved for transport of hazardous
wastes to the Sandy Ridge site.

Risk

The effect of uncertainty on objectives.

Risk source

A tangible or intangible element that alone or in combination has the intrinsic potential to
give rise to risk.

Saline

Water that contains a significant concentration of dissolved salts (mainly sodium chloride).

Saprolite

A weathering product produced by chemical weathering of crystalline rock (e.g. granite).

Sensitive receptor

Can be a natural feature, such as a water source, a rare, threatened or endangered flora
or fauna. It can also be a human feature such as a school or a hospital.

Sievert (Sv)

See effective dose

Silcrete

An indurated duricrust (hard layer) formed when surface materials are cemented by
precipitated silica.

Subsidence

The downward vertical movement of the surface.

Thorium (natural)

A radioactive element with atomic number 90 and symbol Th. Naturally occurring thorium
consists only of the fertile isotope thorium 232.

Threatened species

A species listed as extinct in the wild, critically endangered, endangered or vulnerable
under either the Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) or the Biodiversity Conservation Act 2016 (BC Act).

Transport contractor

A commercial freight service company. The Transport Contractor includes the principal
company, all vehicles and operators and independent subcontractors.

Type 1 inert waste

Non-hazardous, non-biodegradable (half-life greater than two years) wastes containing
contaminant concentrations less than Class I landfill acceptance criteria but excluding
paper and cardboard (paper and cardboard are biodegradable materials and are
therefore considered as putrescible waste), and materials that require treatment to render
them inert (e.g. peat, acid sulfate soils).

Type 1 special waste

Waste which includes asbestos and asbestos cement products.

Type 2 inert waste

Waste consisting of stable non-biodegradable organic materials such as tyres and
plastics which require special management to reduce the potential for fires.

Type 2 special waste

Waste consisting of certain types of biomedical waste which are regarded as hazardous
but which, with the use of specific management techniques, may be disposed of safely
within specified classes of landfill.

Ultraviolet radiation

Electromagnetic radiation found between x-rays and light in the electromagnetic
spectrum. Has subregions UVA, UVB, UVC
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Term

Definition

UV radiation

See ultraviolet radiation

Very low level waste

Does not need a high level of containment and isolation. Concentrations of longer-lived
radionuclides in very low level waste are generally very limited. Typical waste in this class
includes soil and rubble with low activity concentration levels. Substantial amounts of
waste arise from the operation of medical, industrial or research facilities with activity
concentration levels in the region of or slightly above the levels specified for the
exemption of material from regulatory control. Other such waste, containing naturally
occurring radionuclides, may originate from the mining or processing of ores and
minerals.

Very short lived waste

Waste with a very short half-life. This is mainly hospital waste, containing very-short-lived
radionuclides (i.e. with half-lives that are less than 100 days), used for diagnostic or
therapeutic purposes. Because of their very short half-lives, this waste is stored
temporarily, for a period ranging from several days to several months and long enough for
their radioactivity to decay. It is then disposed of as conventional waste.

Vug

A small cavity in a rock or vein, often with a mineral lining of different composition from
that of the surrounding rock.

Waste management

The control of waste from creation to disposal.

Wavelength

The distance between successive crests of an electromagnetic wave passing through a
given material. Unit metre, symbol m.

X-ray

A discrete quantity of electromagnetic energy without mass or charge. Emitted by an xray machine.
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1.

Introduction

1.1

Proposal background

Tellus Holdings Ltd (Tellus; the Proponent) is an environmental services company in the business of creating
economic, social and environmental value from clay resources and waste. Established in 2009, Tellus has been
developing a portfolio of geological repositories across Australia. Tellus has projects under development in the
Northern Territory and New South Wales. In late 2014, exploration across the Sandy Ridge site began. Based on
the results of that exploration, a Referral was submitted to the WA Department of Water and Environmental
Regulation (DWER).
Tellus owns and operates the Sandy Ridge Facility (the Facility; Site; Project), an open-cut kaolin mine and nearsurface geological facility, which is Australia’s only commercial scale geological repository for Class IV and
Class V hazardous and intractable wastes.
At the Facility, kaolin clay is mined for later use (i.e. backfilling around Class IV and Class V waste, for capping
each waste cell, for potential export to Asia or supply to the domestic ceramics and paint markets). In the void
space created by mining, Tellus has obtained the necessary environmental planning approvals and licences to
backfill the void space with hazardous chemical Class IV and V wastes. The Proponent is still seeking its final
approval for the permanent isolation of low-level radioactive wastes (LLW) under the WA Radiation Safety Act
1975.
The Facility was granted approval by way of MS 1078 under Part IV of the WA Environmental Protection Act 1986
(EP Act) in June 2018. MS 1078 approval permitted up to 100,000 tpa of Class IV and V waste to be received at
the gate, and 280,000 tpa of waste to be disposed of into the waste cells. The higher tonnage to be disposed into
the cells was to allow for up to approximately 40,000 tpa of liquid waste to be immobilised with kaolin or other
similar material onsite prior to placement in the cell. In January 2019, the Facility received approval under the
Commonwealth Environment Protection Biodiversity Act 1999 (EPBC Act). In April 2019, the Facility was granted
approval under the WA Planning and Development Act 2005 by the WA Joint Development Assessment Panel.
In March 2021, the Facility received approval under Part V of the EP Act to dispose 280,000 tpa of Class IV and
Class V intractable waste inside the waste cells (Licence number L9240/2020/1). Following that approval, Tellus
commenced accepting Class IV and Class V wastes at the Site.
The proponent supports the full waste lifecycle consideration, including appropriately licenced management and
disposal options consistent with the waste hierarchy. The proponent’s business model mirrors international
solutions operating in the United Kingdom, Europe and North America.

1.2

Proposal location

The Sandy Ridge Facility is located approximately 75 km North-East of Koolyanobbing, in the Shire of Coolgardie.
The Site is approximately 130 km North-West of Coolgardie within the Goldfields Region of WA (Figure 1). The
Facility is in a remote, geologically stable and semi-arid area.
The Facility applies world’s best practice standards across its operations where long term environmental and
human safety are the primary criteria for operational and post-closure risk assessments. While the Facility has not
been located near large metropolitan centres, it services many industries including heavy industry, mining, oil and
gas and resource markets as it is the only continuously operating Class V facility in WA.
As shown in Figure 2, the Facility is accessed from the Great Eastern Highway via:
•

A 95 km road to the Mount Walton East Intractable Waste Disposal Facility (IWDF) (Crown Reserve No.
44102), via the road commonly known as the ‘Mt Walton Road’ or ‘IWDF Access Road’, that extends
northward from Great Eastern Highway.

•

A 9 km access road connecting the Mt Walton Road to the Facility.
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The ‘development envelope’, as approved under MS 1078, is defined as the boundary of the ground permitted to
be disturbed during both construction, operation, decommissioning and closure of the Proposal (Figure 3).
The location of the Facility was chosen for its natural characteristics that meet international and national
standards3 and requirements for a near-surface geological repository for hazardous intractable waste. These
include:
–

Quality kaolin mineral resource.

–

Lack of commercial mineral deposits (other than kaolin).

–

Semi-arid climate - low erosion and water ingress risk.

–

Geologically stable - it has very low seismicity and no volcanic or tectonic activity.

–

Natural geological barriers - the clay bed is approximately 70 million years old and is laterally extensive, thick,
flat, and has been stable for millions of years. The clay bed is capped by a natural impermeable rock layer
and the insitu clay has very low permeability.

–

No regional aquifer - confirmed through hydrogeological investigations. The site is not subject to flooding, it
has low rainfall (averages just over 250 mm of rainfall per annum) and evaporation is greater than 2,000 mm
per annum and as a result, water generally evaporates limiting the volume of rain that may infiltrate into the
soil profile,

–

There are no defined surface watercourses or waterbodies in the approved development envelope.

–

No surface water receptors.

–

No flooding.

–

Low erosion rates.

–

No heritage values.

–

No nearby sensitive receptors - it is located in a remote area with the nearest population being approximately
52 km south of the facility.

–

No potential for medium to high value agriculture.

–

Flat topography.

–

Located adjacent to the IWDF facility, which has previously been recognised for its suitability for intractable
wastes and has over 22-years of safe operating history.

The nearest residents to the Facility are located at the Carina Iron Ore Mine Accommodation Village
(approximately 52 km to the south).
The approved development envelope under MS 1078 is on unallocated Crown Reserve land. It is not regarded as
having any current or future value for mining (of minerals other than kaolin), nor is it regarded as valuable for
agricultural or cultural purposes due to its semi-arid environment and absence of groundwater or surface water.
The semi-arid and remote nature of the location, absence of a nearby population, and site characteristics
(discussed further in Section 2.3.13) have made the approved development envelope ideal for the long term
storage and permanent isolation of intractable, hazardous and low-level radioactive waste.

3

International Atomic Energy Agency (IAEA) Safety Standards Series: Specific Safety Requirements No. 5, Disposal of Radioactive Waste
(IAEA 2011a) and, ARPANSA Code for Disposal Facilities for Solid Radioactive Waste (2018)
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Figure 1

Regional location
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Figure 2

Proposal location
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Figure 3

Approved development envelope
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1.3

Proposal overview

Tellus has been licensed to accept and store waste at the Facility since July 2020. Since then, and following
construction of the Facility, the licence has been amended in stages, with the most recent amendment approved in
March 2021. Tellus continues to receive numerous inquiries from waste generators in WA and across Australia in
line with MS 1078 to accept and safely manage their hazardous waste. Solid and/or immobilised wastes have
formed the majority of waste contracts.
Tellus is proposing to align the mass of waste received at its Facility, currently approved at 100,000 tpa, to the
mass of waste (including immobilised liquid waste) permitted to be disposed in its approved storage cell (up to
280,000 tpa). This alignment of waste received and stored improves Tellus’ capacity to respond to customers
requiring disposal of Class IV and Class V solid material.
The Proposal will not alter the fundamental purpose of the Facility which is to operate a dual open cut kaolin clay
mine and a near-surface geological waste repository accepting Class IV and Class V intractable waste.
The Proposal is not seeking an extension to the current 25-year licence as indicated in Schedule 1 of MS 1078,
nor is it seeking a variation to its authorised extent of clearing or the tonnage of its temporary waste storage.
Low level radioactive waste acceptance and storage for radioactive substances at the Facility is currently
approved under the WA Radiation Safety Act 1975 (RSA) via Site Registration RS 210/2018 30289. The
proponent has received a Site Registration under the WA RSA to accept and store Naturally Occurring
Radioactive Material (NORM) up to a LLW level of activity (Classification of Radioactive Waste – RPS20,
ARPANSA) in accordance with its approved Radiation Management Plan (RMP). Although not required by the
RMP, Tellus is only accepting waste for surface storage that meets the Radiological Waste Acceptance Criteria
(RWAC; Appendix T(A-8)) in preparation for disposal.
The Proposal aligns with Table 2 of Attachment 1 in MS 1078, with the only element to change being the
280,000 tpa of Class IV and Class V waste accepted at the gate, which matches the existing 280,000 tpa of
Class IV and Class V waste permitted to be disposed of into waste cells.
Key characteristics of the MS 1078 approved Project are provided in Table 4. The requested amendment to the
approved Project (this Proposal) is also detailed in Table 4 and highlighted in blue.
Table 4

Proposed amendment to Table 2 of Schedule 1 in MS 1078

Element

Location

Authorised extent

Proposed authorised
extent

Change/no change to
Attachment 1 of MS 1078

Mine pits/waste
cells

Figure 1 in
Attachment
2 of MS
1078

Clearing up to 202.3
hectares (ha) of native
vegetation within a 1,061 ha
development envelope.

Clearing up to 202.3 ha
of native vegetation
within a 1,061 ha
development envelope.

As per existing MS 1078

Associated
infrastructure

Figure 1 in
Attachment
2 of MS
1078

Clearing up to 73.75 ha of
native vegetation within a
1,061 ha development
envelope.

Clearing up to 73.75 ha
of native vegetation
within a 1,061 ha
development envelope.

As per existing MS 1078

Class IV & V
waste accepted at
the gate

Up to 100,000 tpa

Up to 280,000 tpa

Increase of the gate
tonnage to match the
approved disposal
tonnage

Total waste
(including treated
waste) disposed
to waste cells

Up to 280,000 tpa

Up to 280,000 tpa

As per existing MS 1078

Temporary waste
storage on
surface

Up to 15,000 t

Up to 15,000 t

As per existing MS 1078

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

6

Element

Location

Authorised extent

Proposed authorised
extent

Change/no change to
Attachment 1 of MS 1078

Maximum
temporary
storage time

Up to 12 months.

Up to 12 months

As per existing MS 1078

Water abstraction

Up to 0.18 gigalitres per
annum.

Up to 0.18 gigalitres
per annum.

As per existing MS 1078

This Proposal does not require any significant change to existing infrastructure at the Facility, however the potential
increase in material received at the gate would result in additional waste delivery vehicles accessing the Facility
and additional personnel to manage the operation of the Facility.
Under the agreed Financial Assurance Deed (FAD), the ongoing management of the Facility following closure will
remain the responsibility of Tellus until the site is confirmed as safe, stable, and non-polluting, in accordance with
the Facility’s approved Waste Facility Decommissioning and Closure Plan, Appendix Y, A-4.

1.4

Purpose of this document

As outlined in the section above, Tellus is seeking approval to align the mass of waste approved for acceptance
through the gate of the Facility (currently approved at 100,000 tpa) with the mass of waste approved for disposal in
the cells (280,000 tpa) within the existing MS 1078 approved development envelope.
Tellus is not seeking a change to any of the other physical or operational elements provided in MS 1078, and
shown in Table 4.
This document has been prepared to show that the proposed increase in waste acceptance does not present any
significant new risks to the Facility, its personnel or operating environment, and that any potential impacts
identified can be adequately managed through the existing management plans, procedures, and controls
described in this Proposal.
This Referral Supporting Document (RSD) has been prepared to support approval of the Proposal under Part IV of
the EP Act and to address the requirements set out in the final Environmental Scoping Document (ESD) for the
Proposal issued by the WA Office of the Environmental Protection Authority (OEPA) on 27 May 2016 (Appendix
A(A-1)). A cross reference of this RSD against the checklist for documents submitted for EIA of proposals that
have the potential to significantly impact Sea and Land factors is provided in Appendix M(A-1).

1.5

The proponent

Tellus is the Proponent for this Proposal.
The company details are as follows:
Tellus Holdings Ltd.
Suite 2, Level 10
151 Castlereagh Street
Sydney NSW 2000
Tel: +61 2 8257 3395
ABN 97 138 119 829
The key contact for the Proposal is:
Mr Stephen Hosking
Chief Development Officer
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Suite 2, Level 10
151 Castlereagh Street
Sydney NSW 2000
Tel: +61 2 8257 3395
Email: info@tellusholdings.com
Further information regarding the proponent is provided on their website at the following address:
www.tellusholdings.com.au

1.6

Environmental record of the proponent

Tellus Holdings Ltd. was incorporated in 2009 and has two approved proposals that have completed
environmental assessment and planning approvals. The first is at Sandy Ridge in WA and the second at Chandler
in the Northern Territory.
Tellus is not currently, nor has the company ever been, subject to any proceedings under a Commonwealth, State
or Territory law in relation to the protection of the environment or the conservation and sustainable use of natural
resources.

1.7

Overview of this s.38 referral

Section 38 of the EP Act makes provision for the referral to the Environmental Protection Authority (EPA) of a
proposal (significant proposals, strategic proposals and proposals under an assessed scheme) by a proponent, a
decision-making authority (DMA), or any other person. The referral documentation consists of a form, and
supporting documentation about the proposal, that gives the EPA enough information to decide on the Level of
Assessment for the proposal.
Following discussions with a range of stakeholders, including the OEPA, Tellus is submitting a referral of this
Proposal to the OEPA. The RSD provides information that supports this Proposal’s approval under the EP Act. It
has been prepared to address the requirements set out in the ESD that was accepted by the WA OEPA in May
2016 under Part IV of the EP Act.
This RSD outlines Tellus’ Proposal to align the tonnage of waste received at the gate of its Sandy Ridge Facility
(currently approved for up to 100,000 tpa under MS 1078) with the approved tonnage of waste actually permitted
to be disposed of into the Site’s waste disposal cells (currently approved for up to 280,000 tpa under MS 1078).
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2.

Proposal description

2.1

Overview

Tellus owns and operates the Sandy Ridge Facility, which acts as Australia’s only commercial scale geological
repository for Class IV and V wastes.
The Facility was granted approval under Part IV of the WA EP Act in June 2018. The MS 1078 approval permitted
up to 100,000 tpa of Class IV and V waste to be received at the gate, and 280,000 tpa of waste to be disposed of
into the waste cells. The higher tonnage to be disposed into the cells was to allow for up to approximately 40,000
tpa of liquid waste to be immobilised with kaolin or other similar material onsite prior to placement in the cell.
Tellus has been licensed to accept and store waste at the Facility since July 2020. Since then, and following
construction of the Facility the licence has been amended in stages, with the most recent amendment approved in
March 2021.
Tellus is proposing to align the mass of waste received at its Facility, currently approved at 100,000 tpa, to the
mass of waste (including immobilised liquid waste) permitted to be permanently isolated in its approved storage
cells (up to 280,000 tpa). This alignment of waste received and stored improves Tellus’ capacity to respond to
customers requiring disposal of Class IV and V solid material.

2.2

Kaolin clay mining operations

2.2.1

Mineral resource

Exploration drilling identified a Joint Ore Reserves Committee (JORC) Inferred Mineral Resource of 17.6 million
tonnes (Mt) of kaolinised granite, with 9.5 Mt classified as ceramic grade and 8.1 Mt classified as paint grade. A
17.6 Mt resource is likely to provide sufficient ore for mine life well beyond 25 years.

2.2.2

Planned mining operation

The Proposal is based on a maximum 40,000 tpa kaolin processing plant design, up to 2.9 million tonnes of kaolin
clay needs to be mined (run of mine – ROM). From the ROM, up to 1.0 Mt of processed kaolin clay over 25 years
could potentially be mostly exported to Asia. The processed kaolin clay would be transferred from Sandy Ridge to
the domestic market or to Fremantle Port for export into the Asian market. The kaolin would be used mostly in the
ceramic market, with other potential uses including paint manufacturing or the development of fibre glass that is
used in manufactured products like wind turbines (Plate 1).
All overburden (laterite, silcrete, yellow sand) and kaolin that is not acceptable for export would be returned to the
mine voids (herein referred to as ‘cells’) for use in backfill around buried waste. Kaolin would also be used to cap
the cell after it has been filled with waste materials.
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Plate 1

The process from drilling, to bulk pilot, to producing ceramic grade products

Mining would be carried out in campaigns on a frequency commensurate with the volume of wastes to be isolated.
The frequency of mining campaigns is likely to commence at one every year, but the actual frequency is
dependent on the depth of mining in each area, the demand for kaolin products and the timing and frequency of
waste deliveries.
Mining of waste cells could be as frequent as twice per year but in the early years of operation are typically
expected to occur every 12-18 months. Depending on the depth of the mine pit and the type and form of the
waste, a single waste cell could hold approximately 150,000 tonnes of waste material.

2.2.2.1

Sequence of pits

Pits would be constructed in sequence along a common alignment whenever possible, before moving to an
adjacent alignment and returning in the opposite direction (refer to Figure 4).
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Figure 4

Diagrammatic layout of mine pits at year 6

Current mine planning provides for approximately 50 pits to be constructed. Each mine pit is approximately 160 m
long by 80 m wide and 25 m deep (depending on local stratigraphy with a maximum depth of 30 m). Under this
Proposal, cell dimensions are likely to vary slightly from time to time based on the geotechnical conditions of each
cell location.
New cells will be covered by a mobile roof canopy, most likely consisting of a steel lattice frame with a heavy-duty
fabric membrane matching the dimensions of the cell. This allows the roof canopy to be relocated from one pit to
the next on, for example, temporary rail tracks, once closure activities for the cell commence. The purpose of the
roof canopy is to minimise rainfall entry into the waste cell during the waste disposal operations and prior to the
cell capping layer being installed (refer to Figure 5).
A geological cross section of a typical mine pit is shown in Figure 6.

Figure 5

Diagrammatic view of pit being mined and pit with roof canopy
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.
Figure 6

Conceptual geological profile of a typical mine pit
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There are some waste types that may be placed in a cell without a roof canopy as the materials being placed are
not immediately leachable (e.g. when packaged in sealed drums). Any such cell construction would be designed
with a drainage sump to enable pumping out of any direct precipitation whilst the cell is open.
Based on exploration drilling results since early 2015, the average overburden (sandy clay, laterite gravel and
silcrete) thickness is 6 m. Beneath the overburden, the kaolinised granite (i.e. the mineral resource) is on average
17 m thick (6 m to 23 m depth).
Beneath the kaolin zone is a saprock zone (kaolinite, including some incompletely weathered granite). Below the
saprock zone (23.5 m to 28.5 m) is unweathered granite (beyond 28.5 m, typically at 30 m). Note that the
transitions between geological units are gradational, and identification of boundaries is very subjective.

2.2.2.2

Mining method

The principal mining method is an open cut trapezoidal trench to extract overburden and kaolin ore. The following
steps are undertaken:
1.

The surface area of each kaolin pit is cleared of vegetation.

2.

Cleared vegetation is stockpiled and re-used in cell rehabilitation.

3.

The cell is excavated of topsoil, subsurface soil and laterite.

4.

Controlled blasting using explosives or continuous mining of the hard, dense silcrete layer that overlays the
kaolin will be performed.

5.

Overburden above the kaolin deposit is removed by excavator and truck.

6.

Kaolin clay is recovered by conventional earthmoving equipment.

7.

The kaolin overburden and ore mining plant fleet consist of a front-end loader, excavator and articulated
dump trucks.

8.

Dump trucks deposit the kaolin in stockpiles adjacent to each pit or the kaolin process plant (Figure 7).

9.

Overburden is stockpiled adjacent to the cells in readiness for backfilling of Class IV and V materials.

Separate stockpiles of different grades of kaolin ore would be located adjacent to the kaolin processing plant or
each pit.

Figure 7

Diagrammatic view of stockpiles adjacent to pits/cells
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2.2.2.3

Excavation to the pit base

The elevation of the base of the pits varies depending on the location of the mineral resource and the elevation of
the top of the saprock. Mine-planning activities have verified that a sufficient level of kaolinised granite remains in
situ between the bottom of the pit and above the top of the unweathered granite.
Management is achieved through mine planning and grade control drilling. The location of each drill hole is
surveyed so that any hole penetrations within the mining pit areas are known, and any locations where ‘overdrilling’ below the pit floor elevation has occurred would be carefully backfilled with compacted kaolinitic material.
This process ensures that the drilling activities do not provide preferential pathways in the unweathered granite if
in the unlikely event a contaminated plume was ever generated from cells.

2.2.3

Kaolin processing

A wet mineral processing circuit, as described further below, will be implemented to refine the kaolin product from
the ore. A typical kaolin plant process flow diagram is provided in Figure 8. ROM feed material is recovered from
the ore stockpile by a front-end loader and placed into a hopper feeding a trommel.
Material is screened and any oversize product would be stockpiled for use in backfilling cells. Water is added at
this point to produce a slurry which then undergoes a process of washing and hydro-cycloning to reject all quartz
sand particles and recover the fine (<45 micron) kaolin clay particles. Varying portions of coarser kaolin particles
are rejected in the hydro-cyclone stage to control the product properties depending upon the grade of product
being produced at that time. The refined kaolin slurry is dewatered by filter press for drying in a gas-fired kiln
before being packaged in bulk-bags or paper sacks on pallets. Some kaolin products may be further dried and
pulverised into a dry powder before bagging.
Bagged product would be stored onsite pending quality assurance checks and to facilitate optimal transport
arrangement. The on-site storage also provides buffer capacity between production and dispatch in the event of
interruptions to either activity.
Forklifts would handle the bags from the filling stations in the plant, and for loading of stored bags onto trucks or
into sea containers.
Waste streams from the kaolin processing plant consist of ROM oversize, waste quartz sand and de-watered
coarse kaolin and very fine sand. All of these materials are used for backfill in the waste cell. The washed quartz
sand is stockpiled on a drainage pad to recover and recycle process water and to ensure that the sand’s moisture
content is optimal for compaction. Some sand and screen oversize would be used for maintaining internal haul
roads. To meet waste storage scheduling requirements some of these materials would need to be stockpiled
close to the active waste cell for some portion of the year.
The only chemical which might be required for mineral processing is a small quantity of sodium hydroxide, to
counter the natural acidity of the kaolin ore. Only fresh water is used in the circuit. The fuel for the dryer is likely
to be Liquefied Petroleum Gas (LPG), as this is clean burning and would not produce soot or sulphur oxides which
might affect the quality of the kaolin.
Imported bentonite clay may be added in small quantities to improve some end-use properties of the kaolin.
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Figure 8

Typical kaolin process flow diagram
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2.2.4

Transport of kaolin products from Sandy Ridge

If kaolin products are sold, they will be transported from the Facility to domestic and international markets.
International exports are likely to be exported in sea-container lots via Fremantle Port. The route departing the site
commences along the IWDF access road to the intersection with Great Eastern Highway. Export kaolin trucks
continue west along Great Eastern Highway to the outskirts of Perth. The route within Perth and to the port for full
containers is dependent of the which company selected to provide intermediate warehousing and container
services. If not already packed into containers at Sandy Ridge, transported bagged kaolin is packed into
containers for export through the Fremantle Inner Harbour container terminals.
The total distance of the journey from Sandy Ridge to Fremantle Port is approximately 750 km. It is proposed that
an average of eight trucks would transport kaolin per week, and based on 50 weeks of truck movements, 400 trips
per year would therefore operate along this route.

2.2.5

Mining operational status

Following the granting of MS 1078 and Operating Licence L9240/2020/1 approval, the following infrastructure
(photos in Appendix C(A-1)) has been constructed and commenced operation (current as at the end of May 2021):
–

Access roads;

–

Raw water supply;

–

Water treatment facility;

–

Topsoil stockpile;

–

Overburden stockpile;

–

Run of Mine (ROM) pad ;

–

Stormwater storage tanks;

–

Stormwater retention pond;

–

Service water pond;

–

Brine pond;

–

Stormwater drains, levees and safety bunding;

–

Open cut mining pits (later used as waste cells) approximately 160 m long, 80 m wide and 25 m deep
(depending on local stratigraphy, with a maximum depth of 30 m). 50 pits are currently planned.

–

A kaolin processing plant.

–

A kaolin ore stockpile area on ROM.

–

A finished product (kaolin) storage building.

–

A laboratory.

–

Mining contractor offices and laydown yard including repair and maintenance facilities for earthmoving and
plant equipment, saline water ponds, reverse osmosis plant, and an explosive magazine.

The general location of the mining and the infrastructure areas is shown in Figure 9.
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Figure 9

General location of the mining and the infrastructure areas
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2.2.6

Transition from mine pit into waste cell

During mining, the excavation is termed a ‘pit’, once it is completed. Where the ‘pit’ is ready for waste storage and
isolation activities, it is termed a ‘cell’.
In a typical cycle, one new mining pit would be excavated with the mining activities being scheduled to finish just
prior to the previous pit (now a waste cell) being completely filled (refer to Figure 10). This approach minimises
the time that a completely mined pit remains open to the weather. All surfaces within the pit are graded to direct
any precipitation to a sump. A diesel powered pump will dispose water captured in the sump for storage in a
stormwater retention pond at surface level, thereby maintaining the dry state of the sump.

Figure 10

Normal sequence of mining and waste isolation

Once the last waste placement has taken place in a cell, the final filling and compacting of the waste cell cap will
commence. Upon completion of the first 0.3 m of the lower compacted kaolin seal (grading to a run-off sump and
pump), the portable roof canopy would be relocated to cover the newly excavated mine pit. It is at this point the
mine pit is referred to as the waste cell.
The above-described cycle repeats as required. As the scale of the production and waste disposal activities
increases due to market demand, the frequency of this cycle will similarly increase.
While a typical operating sequence provides for one waste cell being open at a time, Tellus may commission an
additional ‘mono cell’ from time to time. A mono cell may be required where a client requires its waste to be stored
separately or for operational reasons or where compatible waste types are received at the Facilty in large
quantities, thereby facilitating potential future recovery and reuse purposes.

2.3

Waste disposal facility

MS 1078 permitted up to 100,000 tpa of Class IV and V waste to be received at the gate, and 280,000 tpa of
waste to be disposed into the waste cells.
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2.3.1

Hazardous waste

2.3.1.1

What is hazardous waste?

Hazardous waste in Australia is regulated by the states and territories, which variously describe these waste types
as controlled, trackable, prescribed, listed or regulated wastes. Hazardous waste is waste that, by virtue of its
toxicity or chemical or physical characteristics, is difficult to dispose of or treat safely. Concentrated hazardous
waste that is by nature intractable, is not suitable for disposal in a WA Class I, II, III or IV landfill. Therefore, a
geological repository (Class V) like the Sandy Ridge Facility is an appropriate location for the permanent isolation
of intractable wastes.

2.3.1.2

Industrial chemicals and waste production

Australians are one of the world’s highest emitters of hazardous waste on a per capita basis. Most Australian
industries and households produce hazardous waste (refer to Figure 11). The illustration below (see Figure 12)
provides examples of industrial chemicals uses in Australia.

Figure 11

Examples of the main household and industry sectors that produce waste
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Figure 12

2.3.2

Common chemical uses in Australia that produce wastes to be accepted at the Facility

Classes of disposal facilities

Domestic and commercial landfills are regulated to accept waste defined under the WA Landfill Waste
Classification and Waste Definitions (as amended 2019) (DWER, 2019). The Facility has gained approval under
MS 1078 and Licence L9240/2020/1 to accept Class IV and Class V wastes for disposal and a LLW Site
Registration. The waste types permitted for disposal in WA landfill classes are summarised in Table 5.
Table 5

Landfill classes and waste types in WA

Landfill class

Description

Class I
(prescribed premises
Category 63)

Inert landfill

Class II
(prescribed premises
Category 64)

Class III
(prescribed premises
Category 64)

Putrescible
landfill

Putrescible
landfill

Waste type
•

Clean fill.

•

Type 1 Inert waste.

•

Contaminated solid wastes meeting waste acceptance criteria (WAC)
specified for Class I landfills (possibly with specific licence conditions).

•

Type 2 inert waste (with specific licence conditions).

•

Type 3 inert waste (subject to DWER approval).

•

Type 1 special waste.

•

Clean fill.

•

Type 1 inert waste.

•

Putrescible wastes.

•

Contaminated solid waste meeting WAC specified for Class II landfills
(possibly with specific licence conditions).

•

Type 2 inert wastes (with specific licence conditions).

•

Type 1 and Type 2 Special Wastes (for registered sites as approved
under the Controlled Waste Regulations).

•

Clean fill.

•

Type 1 inert waste.

•

Putrescible wastes.
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Landfill class

Description

Class IV
(prescribed premises
Category 65)

Class V
(prescribed premises
Category 66)

2.3.3

Secure landfill

Intractable
landfill

Waste type
•

Contaminated solid waste meeting WAC specified for Class II or Class III
landfills (possibly with specific licence conditions).

•

Type 2 inert wastes (with specific licence conditions).

•

Type 1 and Type 2 special wastes.

•

Clean fill.

•

Type 1 inert waste.

•

Contaminated solid waste meeting criteria specified for Class II, Class III
or Class IV landfills (possibly with specific licence conditions).

•

Type 2 inert wastes (with specific licence conditions).

•

Type 1 and Type 2 special wastes.

•

Intractable and other wastes in accordance with the approvals for the site.

Class V waste sources

Intractable Class V wastes are those with chemical or physical characteristics which make them difficult to dispose
of or treat safely, and are not suitable for Class I to IV landfills (DWER, 2019). As illustrated in Figure 11 and
Figure 12 the sources of intractable wastes vary. Industries that generate intractable wastes include:
–

Mining – industrial sludges like arsenic and cyanide from the gold industry.

–

Oil and gas sector – for example, hydrocarbons in contaminated soil or from processing from upstream,
midstream and downstream. Note: some waste from the oil and gas industry contains naturally occurring
radioactive materials (NORMs). Scale and equipment containing NORM is accepted at the facility.

–

Heavy industry – for example, spent catalyst wastes, aluminium slag.

–

Agriculture – for example, pesticides.

–

Government (State Emergency Service) – waste generated due to man-made or natural disasters that needs
to be removed safely from the community by Government agencies; for example, asbestos.

2.3.4

Radioactive waste classification

2.3.4.1

What is Naturally Occurring Radioactive Material (NORM)?

According to the Australian Federal Government’s Australian Radiation Protection and Nuclear Safety Agency
(ARPANSA) 2008 Management of NORM Report (Publication 15), NORM is abundant in the environment.
NORM is widespread in sands, clays, soils and rocks, and many ores and minerals, commodities, products, byproducts, recycled residues, and devices used by humans. Although the concentration of NORM in most natural
substances is low, any operation in which material is extracted from the earth and processed can potentially
concentrate NORM in product, by-product or waste (residue) streams. Examples of NORM are listed in Table 6.

2.3.4.2

How is NORM managed in Australia?

According to ARPANSA, the most common ways of dealing with NORM residues are;
–

storage in stockpiles and/or tailings dams, utilisation in landfill, road-fill and building materials, and

–

disposal by near-surface burial.

The optimal waste management method is primarily based on the results of an environmental impact assessment.
Any disposal or permanent isolation of radioactive waste must be approved by the relevant regulator.
The Facility is being developed and will be operated as a best practice Facility for the permanent isolation of
chemical waste. Some wastes also contain very low levels of naturally occurring radioactive material. Wastes
containing NORM proposed to be accepted include those generated from power, electronics, ceramics, mining,
metals and minerals processing, oil and gas, water and agricultural fertiliser industries.
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Table 6

Examples of NORM

NORM location

Examples of the industry and materials containing NORM

Sands, clays, soils and
rocks, and many ores
and minerals

Aluminium industry – bauxite.
Fertiliser industry – phosphate rock.
Paint, paper and plastics industry – mineral sands titanium bearing minerals (ilmenite,
leucoxene and rutile).
Electronics industry – rare earth bearing minerals (monazite and xenotime).
Ceramics industry, refractory materials in the steel industry, the foundry industry and abrasive
materials industry – mineral sands zirconium bearing mineral (zircon).
Metals and mineral processing industry – ores containing tin, tantalum, niobium, iron and some
copper and gold deposits.
Power generation industry – coal (accumulation of impurities in the fly and bottom ash).
Energy industry – oil and gas up, mid and downstream processing, geothermal energy (scaling
in pipes and equipment).
Many of the clays, rocks and ores listed above contain low levels of uranium and thorium
impurities that accumulate during processing.

Commodities

Water treatment and purification industry – Residues resulting from water treatment include
flocculation sediments, filter sludge, other sand and sludge, spent ion exchange resins and
reverse osmosis cartridges from desalination plants.
Building industry – building materials such as fly ash is used as a concrete extender or in
lightweight building blocks; bottom ash is sometimes used as a concrete extender.
Phosphogypsum is used in plasterboard, some types of granite rock used on kitchen benches
and building materials.
Fertiliser industry – phosphate fertiliser.

Products

Ceramic pigments and glazes (often found in tiled bathrooms, hospitals, swimming pools
spread very thin).

By-products

Phosphogypsum (by product from phosphate fertiliser industry), has the same chemical
properties as natural gypsum used in fertilizer, plaster, blackboard chalk and wallboards.

Residues with potential
for future use

Fly ash from coal burning (electricity generation).
Red mud from alumina production.
Slags from mineral processing.

Devices used by
humans

Welding rods (thorium-conducts heat efficiently).
Gas mantles (thorium).
Electronic components.
Scrap metal recycling.
Magnesium-thorium alloy in jet engines.

2.3.4.3

Radioactive waste classification

The ARPANSA Radiation Protection Series No. 20 - Classification of Radioactive Waste (2010) sets out nonprescriptive, best practice guidance for classifying radioactive waste in Australia and is based on International
Atomic Energy Agency (IAEA) General Safety Guide Classification of Radioactive Waste (No. GSG-1) published in
2009. The Safety Guide is qualitative in nature with the intention being that users would have appropriate flexibility
to classify their waste in accordance with internationally accepted methods and terminology.
The Australian classification scheme for disposal of radioactive waste is based on the safety of disposal pathways;
taking into account the radioactivity level and the time it would take for the radioactivity to decay (half-life). As
such, it does not include quantitative values of allowable activity content for each significant radionuclide.
Radioactive waste classification within Australia is described in Figure 13.
Radioactive waste generated in Australia generally falls within the Very short lived waste [VSLW], Very low level
waste [VLLW], and LLW or Intermediate level waste (ILW) classifications. Australia does not generate any
electricity from nuclear power. Accordingly, it does not generate any used fuel that would be classified as High
level radioactive waste (HLW, ANSTO, 2011).
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Exempt Waste
(EW)

Very Short
Lived Waste
(VSLW)

Very Low Level
Waste (VLLW)

Low Level
Waste (LLW)

Intermediate
Level Waste
(ILW)

High Level
Waste (HLW)

• Contains very low levels of radioactivity where safety measures are not required.
• Can be safely disposed of in the same way as non-radioactive waste.

• Contains very short lived radioactivity.
• Can be safely stord for short time periods and then disposed of the same way as non-radioactive
waste.

• Contains low levels of short lived radioactivity.
• Can be saefly disposed of in industrial or commercial landfill-type facilities with limited regulatory
control.

• Contains higher levels of short lived radioactivity and low levels of long lived radioactivity.
• Can be safely disposed of in an engineered near-surface (3-10 metres) facility

• Contains higher levels of long lived radioactivity.
• Can be safely disposed of at greater depths (up to a few hundred metres).

• Contains levels of radioactivity high enought to generate significant amounts of heat during the
radioactive decay process.
• Disposal in deep, stable geological formations (several hundreds of metres below the surface) is
recognised as the safest disposal pathway.

Figure 13

2.3.5

Radioactive waste classification

Waste Facility objective

The Facility’s’ primary objective following mining is to provide waste holders with a licensed Facility that safely
allows for the storage, treatment, recovery and permanent isolation of bulk hazardous and intractable chemical
waste materials.
Some of these materials may be classified as dangerous or hazardous goods, such as those listed wastes under
Schedule 1 of the National Environment Protection (Movement of Controlled Waste between States and
Territories) Measure 1998 (NEPM) 75.
The Facility may receive NORM up to a low-level radioactive waste level (LLW).
Wastes can be accepted from within WA, other Australian states and territories and Australia’s Exclusive
Economic Zone.

2.3.6

Wastes not accepted

Wastes not accepted at the Facility include:
–

Infectious or clinical materials (excluding pharmaceuticals).
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–

Uncertified waste (waste of unknown composition, or which does not pass the proponent’s strict WAC).

–

Biodegradable wastes – plant matter which is subject to material biological decomposition (putrescible waste),
including vegetable matter (food waste like grease trap and garden waste) and organic materials suitable for
Class II or Class III landfill.

–

Biodegradable wastes – animal matter – effluent and residues (abattoir effluent, poultry and fish processing
wastes), suitable for Class II or Class III landfill.

–

Sewage sludge and residues including nightsoil and septic tank sludge.

–

Gases – dangerous goods of Class 2.

–

Explosive, flammable, oxidising, corrosive waste – generally excluded, unless it can be safely stabilised and
solidified.

–

Nuclear waste as defined in the Nuclear Waste Storage and Transportation (Prohibition) Act 1999 (depleted
uranium, enriched uranium, Low enriched uranium [LEU], High enriched uranium [HEU], Uranium-233 or
plutonium). This does not include natural uranium and thorium.

–

Radiation waste that may expose members of the public, workers or the environment to dose levels above the
dose constraint limits set by the proponent for the operation. This level is typically one per cent level lower
than set by the regulators. For example, the proponent has set a limit of 0.3 milli sievert (mSv)/a as dose
constrained, which is well below the 1 mSv/a per annum guideline set by ARPANSA. To put this in context,
the dose constrained limit equals three chest X-rays per year. One CT cat scan alone is 7 mSv, which is 23
times higher than the exposure dose constraint set by the proponent and seven times higher than the dose
limits recommended by ARPANSA.

–

Intermediate-level and high-level radioactive waste (ILW/HLW).

Nuclear waste storage or disposal services is not provided at the Sandy Ridge Facility.

2.3.7

Waste acceptance

Waste Acceptance Criteria (WAC) has been established for the Sandy Ridge Facility which sets out the waste
types which can and cannot be accepted, so that safe operation and environmental protection can be achieved
over the long-term following closure of the Facility. These criteria have been developed by following internationally
recognised best practice, considering the suitability of specific waste characteristics for storage or disposal in a
geological repository.
The details and objectives of the Chemical WAC (CWAC; Appendix T(A-5)) and the Radiological WAC (RWAC;
Appendix T(A-8)) management measures are summarised in section 2.3.9. Also outlined are the associated
Chemical Waste Acceptance Procedure (CWAP; Appendix T(A-6)), the Radiological Waste Acceptance Procedure
(RWAP; Appendix T(A-7)) and the Waste Zoning Guide (Appendix T(A-9)). A Waste Acceptance Policy (Appendix
T(A-1)) provides the overarching corporate policy for waste acceptance.
These documents supersede the previous 2016 versions of the:
–

Waste Acceptance Criteria (Appendix T(A-2)).

–

Waste Acceptance Procedure (Appendix T(A-3)).

–

Waste Zoning Guide (Appendix T(A-5)).

2.3.7.1

Hazardous waste types accepted

The types of hazardous and intractable wastes permitted to be accepted at the Facility are outlined in Tellus’
Operating Licence (Appendix E(A-1)). Radioactive waste types accepted
The proponent has received a Site Registration under the WA Radiation Safety Act 1975 to accept and store
radioactive substances in accordance with its approved Radiation Management Plan (Table 7).
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Table 7

1

NORM and LLR wastes accepted on site and in waste cells

Radioactive wastes1 (✓ = accepted,  =
not accepted)

Accepted on site (surface
storage)

Accepted below ground in waste
cells

Naturally Occurring Radioactive Material
(NORM) up to LLW activity levels, such
as oil and gas industry scale

✓

✓

Low level Waste (LLW), such as smoke
detectors, exit signs, industrial gauges
and medical isotopes

✓

✓

Intermediate level (ILW) and high level
waste (HLW), such as reprocessed spent
nuclear fuel and components with high
levels of radioactivity





Nuclear waste from power generation and
defense use





Classification of Radioactive Waste – ARPANSA RPS20

Radioactive waste generated in Australia generally falls within the very short-lived waste (VSLW), very low level
waste (VLLW), LLW or intermediate level waste (ILW) classifications. The Australian classification scheme for
disposal of radioactive waste is based on the safety of disposal pathways, considering the radioactivity level and
the time it would take for the radioactivity to decay (its half-life).
Approval to accept ILW or HLW at the Facility is not being sought. As shown in Figure 14, approval to
permanently isolate exempt waste to LLW was granted.

Figure 14

Radioactive waste classification and acceptance
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2.3.7.1.1

NORM waste acceptance criteria

The limits for NORM and bulk waste will be based on the Source Term derived and assessed as part of the
Operational Radiological Safety Assessment (ORSA). The ORSA is currently being assessed by ARPANSA and
the WA Radiation Health Unit. In summary, the Source Term and RWAC for NORM is shown in Table 8.
Table 8

Source Term and Radiological Waste Acceptance Criteria for NORM

Nuclide

Mass activity
concentration
(Bq/g)

Mass activity
standard deviation
(± Bq/g)

Volume activity
concentration
(Bq/cm³)

Volume activity
standard deviation
(± Bq/cm³)

Ac-228

145

53

423

155

Bi-210

145

53

423

155

Bi-212

145

53

423

155

Bi-214

145

53

423

155

Pa-234

145

53

423

155

Pa-234m

145

53

423

155

Pb-210

145

53

423

155

Pb-212

145

53

423

155

Pb-214

145

53

423

155

Po-210

145

53

423

155

Po-212*

93

34

271

99

Po-214

145

53

423

155

Po-216

145

53

423

155

Po-218

145

53

423

155

Ra-224

145

53

423

155

Ra-226

145

53

423

155

Ra-228

145

53

423

155

Rn-220

145

53

423

155

Rn-222

145

53

423

155

Th-228

145

53

423

155

Th-230

145

53

423

155

Th-232

145

53

423

155

Th-234

145

53

423

155

Tl-208*

52

19

152

56

U-234

145

53

423

155

U-238

145

53

423

155

* As a result of branching Po-212 and Tl-208 have values that correspond to 64% and 36% respectively of the Head of Chain value.

The 2020 ORSA used the above values with two standard deviations, effectively evaluating the safety related to
accepting NORM with concentrations up to 250 Bq/g. The assessment demonstrated the potential for operational
safety at this activity concentration level, so this activity concentration defines the waste acceptance criteria for
NORM at the Facility is given in Table 9. For activity concentrations above those listed in Table 9, a separate risk
assessment would be conducted to determine whether the potential doses to individuals exceed those predicted
by the ORSA.
If the risk assessment demonstrates that the potential doses do not exceed those already predicted and assessed,
then an exemption can be sought from the State Government’s Regulator, the WA Radiation Health Unit.
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Table 9 NORM activity concentrations
Radionuclide

Activity concentration, Head-of-Chain
(Bq/g)

Uranium (natural)

250

Thorium (natural)

250

2.3.7.1.2

Non-nuclear low level radioactive waste

Acceptance criteria for radioactive waste that is being developed for the Facility is described in the RWAC (refer to
Appendix T(A-8)). The radionuclide concentration limits are set taking into account the actual siting, design and
planning of the Facility (e.g. natural geological barrier, arid climate, remoteness, engineered multi layered shielding
and barriers, duration of institutional control, site specific management plans and operating procedures) and
exposure dose constraints to ensure no person is exposed above the dose limit (as defined in Schedule I of the
Radiation Safety (General) Regulations 1983).
Likely radioactive wastes to be disposed in the cells within specific shafts include radioactive wastes that are
generally generated by medical research, industry and operation of research facilities (e.g. laboratory coats,
overshoes, gloves). The proponent would also accept non-nuclear LLW such as those listed in Table 10.
Table 10

Examples of industry non-nuclear material containing LLW

LLW location

Examples of the industry and materials devices used by humans containing LLW (nonnuclear low level radioactive waste)

Medical research
and industry

Medical isotopes generated from disease research, diagnosis and treatment (cancer, blood
disorders, etc.).
Medical radiography (medical X-Ray), used by dentists and doctors for organ, muscle or bone scans
for research, diagnosis and treatment.
Radioisotopes are also widely used in scientific research, e.g. tracing the flow of contaminants in
biological systems, determining metabolic processes.
Waste from hospitals, research and university laboratories, also includes waste related to
maintenance (clothes, tools, gloves, filters, etc.).

Industry

Industrial radiography (industrial X-Ray), check the integrity of welds e.g. test aeroplane jet engine
turbines for structural integrity)
Sealed industrial gauges (density, moisture and other types of measurement gauges), used to
measure levels of liquid inside containers, or to measure the thickness of materials.

Examples

Americium 241 soil moisture / density gauges, smoke detectors.
Caesium 137 industrial gauges (slurry density, bin level).
Cobalt 60 radiation sterilisation (medical consumables, food etc.).
Iridium 192 industrial radiography, radiotherapy.
Manganese 54 environmental and industrial tracer studies.
Phosphorus 32 biological research.
Strontium 90 thickness gauges (paper & plastic sheet production).
Technetium 99m nuclear medicine diagnostic tests (organ scans).

Rate of use

According to Australian Nuclear Science and Technology Organisation (ANSTO), on average, one in
every two Australians can expect at some stage in his or her life to undergo a nuclear medicine
procedure that uses a radioisotope for diagnostic or therapeutic purposes.

2.3.7.1.3

Other materials, including Disused Sealed Radioactive Sources (DSRS)

The activity limits applied to the Facility are in place to ensure radiological safety during the operational phase of
the Facility. Activity limits apply to both individual items and packages holding multiple individual DSRS. Typically,
these criteria will be used to assess DSRS but may also be applied to unsealed isotopes provided the conditions
recommended in the ORSA are imposed. The applicable limit is determined via the following methodology, with a
further restriction applied to the transport package as a whole:
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–

Methodology - Activity limits for classification as a Category 3 source, as described in the IAEA’s
Categorization of Radioactive Sources (RS-G-1.9) and adopted in Australia via ARPANSA’s Code of Practice
Security of Radioactive Sources (RPS 11, see Schedule B of that document)

–

Restriction - The activity limits and dose limits for a Type A package categorised as a III-Yellow package for
the purposes of transport, as described in ARPANSA’s Code for the Safe Transport of Radioactive Material
(RPS C-2, see Table 2 and Table 8 respectively)

In the case of DSRS, the DSRS inventory available for conditioning activities during the conditioning campaign will
determine the applicable limit. During conditioning activities, the inventory of each package will be carefully
monitored to ensure that the aggregate activity is kept within the applicable limits.
2.3.7.1.3.1

Methodology – Category 3 limits

The source categorisation system has been developed by the IAEA and described in detail in RS-G-1.9. The
system is based on the potential for a particular source to inflict deterministic health effects, which are quantified
by comparing the known activity (A) to the ‘D-value’ (D) assigned to that radionuclide. The D-value is the activity
at which a source, if not under control, could cause severe deterministic effects under a set of assessed scenarios.
Table 11 provides a description of the source categorisation system.
Table 11

Description of the source categorisation system (taken from RS-G1.9)

Category

Activity ratio (A/D)

Plain language description

Category 1

A/D ≥ 1000

Extremely dangerous to the person: This source, if not safely managed or securely
protected, would be likely to cause permanent injury to a person who handled it or
who was otherwise in contact with it for more than a few minutes. It would probably
be fatal to be close to this amount of unshielded radioactive material for a period in
the range of a few minutes to an hour.

Category 2

1000 > A/D ≥ 10

Very dangerous to the person: This source, if not safely managed or securely
protected, could cause permanent injury to a person who handled it or who was
otherwise in contact with it for a short time (minutes to hours). It could possibly be
fatal to be close to this amount of unshielded radioactive material for a period of
hours to days.

Category 3

10 > A/D ≥ 1

Dangerous to the person: This source, if not safely managed or securely
protected, could cause permanent injury to a person who handled it or who was
otherwise in contact with it for some hours. It could possibly — although it would
be unlikely — be fatal to be close to this amount of unshielded radioactive material
for a period of days to weeks.

Category 4

1 > A/D ≥ 0.01

Unlikely to be dangerous to the person: It is very unlikely that anyone would be
permanently injured by this source. However, this amount of unshielded
radioactive material, if not safely managed or securely protected, could possibly —
although it would be unlikely — temporarily injure someone who handled it or who
was otherwise in contact with it for many hours, or who was close to it for a period
of many weeks.

Category 5

0.01 > A/D and
A > exempt

Most unlikely to be dangerous to the person: No one could be permanently injured
by this source.

The limits for DSRS will be based on the Source Term derived and assessed as part of the ORSA.
The Source Term was based on a classification that could be safely managed at an operational level at the
Facility, as demonstrated within the assessment. The Source Term for DSRS was based on a category 3 source
of Co-60, as shown in Table 12, which is a common source found in industry and has some of the more energetic
gamma radiation.
Table 12

Source term for DSRS

Nuclide

RPS 11 Category 3
limit (GBq)

RPS C-2 Category IIIYellow surface dose
rate limit (mSv/hr)

Mean dose rate at
surface of container
(mSv/hr)

Surface dose rate
standard deviation (±
mSv/hr)

Co-60

300

2

1.24

0.38
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Table 13 outlines waste acceptance criteria example activity limits for several common radionuclides. The
aggregate activity must be below these values in order to be classified as Category 3 and therefore, be acceptable
for storage and isolation at the Facility.
Table 13

Waste Acceptance Criteria examples of Category 3 activity limits for several common radionuclides

Radionuclide

D-Value (TBq)

Category 3 upper boundary (TBq)
(i.e. A = 10x D-value)

Cobalt-60

3.00E-02

3.00E-01

Radium-226

4.00E-02

4.00E-01

Tritium (H-3)

2.00E+03

2.00E+04

Caesium-137

1.00E-01

1.00E+00

Americium-241

6.00E-02

6.00E-01

Further restriction – Transport limits

2.3.7.1.3.2

Typically, DSRS and other non-natural radioisotopes will be consolidated and/or conditioned prior to transport to
the Facility. While this is not directly part of the methodology for determining the waste acceptance criteria at the
Facility, these additional limitations apply to both aggregate activity of the transport package and dose rates
emitted.
The aggregate activity of the package must not exceed the A2 value as listed in Table 2 of RPS C-2. As the
package may contain multiple radionuclides, the A2 value may need to be calculated for that particular inventory
mixture. Additionally, the package must be filled such that they do not exceed the dose rate limits for a III-Yellow
category non-exclusive use package. These limits are described in Table 8 of RPS C-2 and can be summarised
as follows:
1.

Maximum dose rate of no more than 2 mSv/hr on any external surface; and

2.

Maximum dose rate of no more than 100 µSv/hr at 1m distance from the package (i.e. Transport Index of 10).

2.3.7.1.3.3

Site limits for all radioactive materials

The above activity limits are based on the ORSA and Post Closure Risk Safety Assessment. Together, they
describe the maximum activities and concentrations that have been assessed as being suitable for acceptance at
the Facility without personnel receiving a dose in excess of any of the legal limits or dose constraints.
The ORSA and PCRSA are both currently under assessment by the WA Radiation Health Unit. In summary, the
PCRSA assessment identified a subset of radionuclides for detailed characterisation, which could be used to
assess the long-term radiological safety of the Facility and help to develop an activity limit for the Site. The activity
limits of the selected radionuclides from a point source release are presented in Table 14.
Table 14

Activity limits for selected radionuclides from point source

Radionuclide

Activity limit - water release
pathway (Bq)

Cobalt-60

7.68E+64

Caesium-137

8.07E+43

Hydrogen-3 (Tritium)

4.84E+18

Nickel-63

2.04E+52

Strontium-90

1.31E+34

Plutonium-238

1.18E+26

Plutonium-239

2.69E+21

Americium-241

1.39E+22

Activity limit - gas release pathway
(Bq)

5.14E+21
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Radionuclide

Activity limit - water release
pathway (Bq)

Activity limit - gas release pathway
(Bq)

Radium-226

5.68E+34

2.91E+10

Krypton-85

1.54E+23

The PCRSA conservatively assumed that a future dwelling was constructed on top of the point source release of
gaseous radionuclides, and that the gas then migrated directly into the dwelling and inhaled by the occupants. It
would therefore be unreasonable to allocate the point source release activity limit as a site limit because a single
dwelling would not cover the entire site. If it is conservatively assumed that a single dwelling has a footprint of
250 m2, and with knowledge that the entire mining area of the site is 200 hectares, then there would be a
minimum of 8,000 dwellings at the site. As such, it would be reasonable to multiply the point source radionuclide
release limit by this factor to find a site limit for radionuclides release via the gas pathway.
All other radionuclides were screened from the PCRSA based on shorter half-lives, lower available maximum
activity found across all countries and/or lower toxicity radiotoxicity. As such, where there is no value for a point
source release limit for a particular radionuclide, the Site limit will be set at a value equal to the most conservative
point source release activity limit via the water release pathway. Therefore, for any other radionuclide that does
not itself emit a gas, nor have any progeny that emit a gas, the point source activity limit for tritium (H-3) via the
water release pathway will be used.
For any other radionuclide that does emit a gas, or have progeny that emits a gas, the Site limit will be set at a
value related to the most conservative point source release activity limit via the gas release pathway. Therefore,
for any other radionuclide that does emit a gas, or have any progeny that emits a gas, the point source activity limit
for radium-226 via the gas release pathway, multiplied by the factor of 8,000 as described above, will be used.
The Site limits are given in Table 15.
Table 15

Waste Acceptance Criteria Site limits

Radionuclide

Site limit Activity (Bq)

Cobalt-60

7.68E+64

Caesium-137

8.07E+43

Hydrogen-3 (Tritium)

4.84E+18

Nickel-63

2.04E+52

Strontium-90

1.31E+34

Plutonium-238

1.18E+26

Plutonium-239

2.69E+21

Americium-241

1.39E+22

Radium-226

2.33E+14*

Krypton-85

1.23E+27*

Any other non-gas emitting radionuclide

4.84E+18

Any other gas emitting radionuclide

2.33E+14*

*All these radionuclides have had the point source release activity limit via the gas pathway multiplied by the factor of 8,000.

2.3.8

Waste packaging

Typical waste packaging comprises multiple packaging layers that would be utilised during the product lifecycle
that include some or all of the following steps:
–

Transport, storage, recovery and permanent isolation.

–

Typically, a minimum of two containment layers and often three e.g. plastic lined steel drums on a pallet,
strapped together, wrapped or hazardous waste rated (double layered) one tonne bulker bags.

–

Pallets placed in sealed 20 or 40-foot shipping containers.
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The wastes are transported in containers that are suitable for that type of waste. Examples of the types of
containers used in packaging and transport are illustrated in Figure 15.

Figure 15

Acceptable transport containers

The original IWDF Waste Acceptance Guidelines 2011 provide clear criteria for the packaging of waste for delivery
to the Mount Walton East site, and are presented below. The proponent has considered the IWDF packaging
requirements to be consistent with industry best practices; therefore, waste packaging delivered to the Facility
must fulfil the following criteria:
–

Not have a total measured weight of more than the Safe Working Load.

–

Be capable of being disposed of with the waste.

–

Be filled so as to contain no significant voids.

–

Be free of ruptures at the point of delivery.

–

Be free of external contamination at the point of delivery.

–

Not significantly deteriorate during storage, transport and handling when in contact with the waste.

–

Remain intact during normal transport and handling procedures.

–

Be strong enough to be walked on if required.

–

Be clearly labelled with the waste owner’s name and identification number and material description/name on
opposite sides of the waste package.

–

Allow no leakage during normal transport and handling operations.

–

Be capable of containing all the waste whatever the orientation of the package.

2.3.9

Waste acceptance process

2.3.9.1

Pre–delivery assessment

A key operational element is to ensure that wastes are carefully vetted for suitability before the waste owner is
advised that waste can be dispatched to the Facility. This approach ensures that:
–

Only materials that can be safety handled are delivered.

–

The waste customer is aware of the appropriate packaging and transport standards that need to be met for
acceptance of the waste.

–

Staff are prepared for all waste deliveries and can immediately assess delivered waste to ensure that it is
suitable.

The assessment process commences when a waste owner contacts Tellus requesting to send waste to Sandy
Ridge. The waste owner is requested to complete a Basic Characterisation Form, as provided in Appendix DD.
The information provided is reviewed against Tellus’ WACs (Appendix T(A-5) and T(A-8)). If the waste meets the
WACs, a Waste Services Contract is signed where the waste owner agrees that the waste can be transferred to
Sandy Ridge.
Prior to Tellus issuing an Authorised Request to Ship Waste Notice, notification of the packaging and transport
plans and proposed transport contractor are reviewed by Tellus. Packaging and transport must meet best practice
which is defined in the following documents:
–

Packaging of waste for transport to the Facility must be in accordance with the Australian Code for the
Transport of Dangerous Goods by Road and Rail (Australian Dangerous Goods Code; Commonwealth of
Australia, 2018, edition 7.6) for all dangerous goods, with the exception of radioactive material.
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–

All radioactive materials must be transported in accordance with the Code for the Safe Transport of
Radioactive Material (ARPANSA, 2014b) and the Radiation Safety (Transport of Radioactive Substances)
Regulations 2002 (WA) or applicable legislation in each state/territory through which the waste is transported.

Transport arrangements are required to conform to the Environmental Protection (Controlled Waste) Regulations
2004 and equivalent legislation in other states and territories and the NEPM (NEPC, 1998a).
The customer’s Basic Characterisation Form and the Authorised Request to Ship Waste Notice is logged in the
Electronic Waste Tracking System (Tellus utilises the SAP business application).

2.3.9.2

Waste acceptance

Before waste can be accepted for storage or permanent isolation at the Facility, Tellus must be satisfied that the
waste meets agreed acceptance criteria, has been subject to the relevant tests and that the waste can be
accepted in accordance with approvals and licences issued by regulators.
The procedures for accepting waste deliveries at Sandy Ridge are underpinned by the following key documents:
–

Waste Acceptance Policy (Appendix T(A-1)).

–

Chemical Waste Acceptance Criteria (CWAC; Appendix T(A-5)).

–

Chemical Waste Acceptance Procedure (CWAP; Appendix T(A-6)).

–

Radiological Waste Acceptance Procedure (RWAP; Appendix T(A-7)).

–

Radiological Waste Acceptance Criteria (RWAC; Appendix T (A-8)).

–

Waste Zoning Guide (WZG; Appendix T (A-9)).
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Figure 16

Waste container process flow diagram
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2.3.9.3

Waste Acceptance Policy

The Tellus WAC established for the Facility, determines the waste types which can and cannot be accepted to
achieve safe operation and environmental protection in the longer term the Facility.
Table 16 describes the top ten main wastes using the simpler NEPM 15 descriptions and the more detailed NEPM
75 descriptions likely to be accepted at Sandy Ridge. For planning purposes, Tellus is assuming the top ten waste
types could account for approximately 90 % of the waste volume.
Table 16

Top 10 (<90%) of waste types likely to be accepted at the Sandy Ridge Facility

NEPM 15 Category

Description

NEPM 75 Category

Description

N

Soil / sludge

N205

Residues from industrial waste
treatment/disposal operations

N

Soil / sludge

N120

Soils with controlled waste

N

Soil / sludge

N150

Fly ash, excl. coal fired Power Stations

N

Soil / sludge

N220

Soils with asbestos

J

Oils

J120

Waste oil and hydrocarbons mixtures

D

Inorganic chemicals

D220

Lead compounds

C

Alkalis

C100

Basic solutions or bases in solid form

D

Inorganic chemicals

D110

Inorganic fluorine compounds excluding
calcium fluoride (Spent pot liner, SPL)

D

Inorganic chemicals

D120

Mercury compounds

D

Inorganic chemicals

D230

Zinc compounds

The aim of the Waste Acceptance Policy is to set a policy framework for the Sandy Ridge Facility. The Waste
Acceptance Policy is the Tier One document within the proponent’s waste acceptance hierarchy.
This document is intended initially for use by regulators responsible for assessing the facility and issuing licences
for the operation of the Facility, and the formation of procedures to control the process by which waste producers
and the proponent’s staff would determine if the waste streams may be suitable for storage or permanent isolation.
The Waste Acceptance Policy would also be of interest to other stakeholders who wish to understand the
approach being followed by Tellus for waste acceptance, including the safe storage and permanent isolation of
wastes.

2.3.9.4

Waste Acceptance Criteria

Acceptance criteria have been established to describe the waste characteristics which can and cannot be
accepted at the Facility, such that safe operation and long-term waste containment is achieved considering the
characteristics and design of the site. In some cases, the criteria used will lead to straightforward “go or no go”
decisions based on compatibility with the site characteristics and WAC, and in other cases acceptance values and
parameters will be used.
Whilst Tellus will ensure that waste generators are aware of the WAC for the Facility, on some occasions particular
wastes presented will not conform to set criteria, and re-evaluation of appropriate management techniques will be
required so as to maintain the objective of safe permanent isolation, with the threat to the receiving environment
being avoided or minimised.

2.3.9.5

Waste Acceptance Procedure

As part of the WAP it is necessary to first characterise the waste material. Tellus has adopted a three-stage
approach to waste characterisation, which is summarised below. The most detailed characterisation takes place
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to determine if waste meets the overarching criteria and licence conditions of the site, followed by further ongoing
testing at levels 2 and 3, described below.
–

Level 1: Detailed characterisation. This is a thorough determination, according to standardised analysis and
behaviour-testing methods, of the characteristic properties of the waste.

–

Level 2: Compliance testing. This is periodic testing of regularly arising wastes by simpler standardised
analysis methods to determine whether a waste complies with licence conditions and whether a waste with
known properties has changed significantly.

–

Level 3: On-site verification. This constitutes simple check methods to confirm that a waste is the same as
that which has been subjected to detailed characterisation and/or compliance testing and that which is
described in the accompanying documents.

For acceptance at the Facility, wastes need to continually meet the acceptance criteria established for the site.
Criteria compliance is continually tested by using the three levels of detailed characterisation, compliance testing
and on-site verification, which is outlined in detail in this document.
Detailed explanations of each gate, its associated criteria and an applicable test method(s) required to be used to
confirm acceptance, are presented in the CWAP (Appendix T (A-6)) and the RWAP (Appendix T(A-7)).

2.3.9.6

Waste zoning guide

After wastes have been accepted at the Facility, it is necessary that they are both stored and disposed of in a safe
manner. Many of the wastes Tellus proposes to accept at the Facility will be classified as Dangerous Goods.
While in surface storage, all Dangerous Goods will be stored and segregated in accordance with the Dangerous
Goods Site Licence (licence number DGS022452).
When the waste is placed into a cell for permanent isolation, waste zoning protocols will be implemented, as
presented in the Waste Zoning Guide (WZG). The WZG has been developed to reflect the conditions of storage
within the cell and how the various wastes can be stored or permanently isolated without adverse interaction.
Adopting a zoning approach also increases the opportunity for potential future recovery of certain materials for
beneficial use; however, radioactive materials will not be disposed with the intention of retrieving them in the
future.
Further information on chemical and LLW zoning is attached in the WZG in (Appendix T(A-9)).

2.3.9.7

Waste treatment or conditioning

Some wastes delivered to the Facility may require treatment or conditioning in order to meet the CWAP (Appendix
T(A-6)) and the RWAP (Appendix T(A-7)), and achieve long-term safety before placement into a cell.
All waste treatment processes were included in the Facility’s Works Approval which has been obtained under
Part V of the EP Act. In line with its operational license obligations, the Proponent must verify that pre-treatment
processes do not result in unacceptable emissions or discharges to the receiving environment.
2.3.9.7.1

Oily sludge

Hydrocarbon sludge containing NORM and/or heavy metals cannot always be recovered or safely disposed of
using existing treatment processes such as biodegradation, oxidisation, stabilisation or incineration. The
proponent is currently investigating methodologies for the stabilisation and solidification of such sludges using
pozzolanic materials and cement based additives.
Oily sludges are delivered in either intermediate bulk containers inside sea containers, or as bulk liquids in a
tanker truck, with the former being more likely. Oily sludges are stored until such time as they are ready to be
placed in the cell. The oily sludge would then be mixed with controlled measures of binding and stabilising
materials such as high carbon fly ash and Portland cement, to produce a cement-like slurry which is either placed
directly into the waste cell, or poured into moulds where it sets. The direct placement slurry is allowed to set inplace in the cell, and moulded blocks are placed into the cell in the same manner as other packaged wastes.
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2.3.9.7.2

Non–oily liquid and sludge

Other wastes in either liquid or sludge form would ideally be reduced in volume, filtered or dried before delivery to
Sandy Ridge, preferably by an existing waste management contractor. In the event of some liquid wastes not
being able to be treated or only being partially treated (to a sludge), solidification and stabilisation treatment would
be provided for these wastes using absorbent materials such as clays and pozzolanic materials such as fly ash
and cement. Solidification and stabilisation would typically take place with both materials being added to a mixing
device.
In the event of drums of waste being delivered where a liquid has separated in transport from a paste, absorbent
material would need to be added into the drum or container to absorb the released liquid before the waste can be
placed in a cell (i.e. immobilise the waste material).
2.3.9.7.3

Radioactive waste (sealed sources)

Sealed sources would be received at site and stored in the Radioactive Waste Warehouse, in the form which they
were transported. Either before transport to the Facility, or prior to placement in a vault or shaft in the waste cell,
the sealed source would undergo the proponent’s identification and quality assurance and quality control
processes.
2.3.9.7.4

Radioactive waste (NORM and other)

Material containing NORM may require conditioning or treatment to achieve a physical form suitable for placement
in a cell (refer to ‘Oily sludge’ and ‘Non-oily liquid and sludge’ above).
NORM or radioisotope contaminated solid materials may require any voids to be filled with kaolinitic material or
cement grout either prior to placement or once in the cell. Examples of such materials could include piping,
process machinery, demolition rubble and personal protective equipment (PPE).

2.3.9.8

Waste placement

Waste packages are contained within the kaolin mine void. The base and walls of the void comprise kaolin clays
which have naturally very low permeability to water. The natural kaolin effectively acts as a liner as this material is
present in a significant thickness and is more impermeable in the long-term than a synthetic liner (e.g. high-density
polyethylene [HDPE], geomembrane or concrete), which would break down and disintegrate over geological time
(i.e. 10,000 years).
The waste cells are filled in layers with multiple sections in each layer containing wastes of similar characteristics.
All space between waste packages is backfilled and compacted to minimise air or void space. If this approach is
not taken it may result in settlement. Each layer is compacted, until approximately 7 m below the ground surface,
where a thick capping layer of low permeability clay (referred to as a ‘seal’) are installed to prevent water ingress
into the cell. Following this, more compacted backfill and a clay domed cap are situated on the top of the cell, to
shed any landing rainfall.
Figure 17 illustrates how co-disposed chemical and radioactive wastes are contained within the cells. The
conceptual design of the cells has been independently reviewed by Eden Nuclear and Environment of the United
Kingdom (Appendix Z(A-1)). The review concluded “that the design of the Facility is excellent and that the
proposed multibarrier system offers very good prospects of excellent long-term performance that are comparable
or in excess of that for many other LLW isolation facilities in other countries. This is facilitated by the favourable
hydrological and hydrogeological environment”. Recommendations were made for further investigations with
respect to the outline safety case and activity concentrations of LLW. These recommendations are addressed in
the detailed design of the Facility.
The encapsulation of wastes within each cell is subject to rigorous engineering design and compaction testing to
ensure the properties of the constructed cell is a close analogue of the existing geological and hydrogeological
conditions at the site, which naturally excludes water from the kaolinitic soils located beneath the silcrete layer. A
feature survey of the cell is conducted to confirm the cell is constructed in accordance with the engineering design.
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The bottom of the mine void is at a minimum safe
distance above the unweathered/fresh granite bedrock.
This safe distance is determined from the reported drilling
logs, hydrogeologic strata and groundwater monitoring
data.

A base layer of waste is placed on one side of the floor of
the mine void. Wastes of different types are segregated
by internal compacted kaolin walls which are 5 m wide.
The height of each waste layer and barrier wall is the
equivalent of the height of a waste package, typically
0.9 m. Waste packages are placed tightly next to each
other in a row. Granular material is backfilled between
and around the waste packages to fill any air spaces.
The shafts for radioactive waste are constructed
approximately 3 m apart from each other and with a 5 m
barrier between the shafts and the chemical waste layer.

Chemical
waste

Radioactive
waste shafts

5 m clay wall barrier

A thin (300 mm minimum) layer of compacted granular
material is placed over the chemical waste layer.
Compaction testing is carried out in accordance with
AS1289.5.8.14 to confirm material is compacted to the
density required by the engineering design. The next
layer of chemical waste packages is placed on the kaolin
compacted layer along with the 5 m wide kaolin
separation barrier. The shafts for radioactive waste will
continue to be constructed.
A 3 m thick capping layer of kaolin is compacted onto the
second waste layer. The shafts for radioactive waste
continue to be constructed.

The next layer of waste packages is tightly placed on the
thick capping layer and backfilled with granular material to
exclude air pockets and voids. The separation barrier is
maintained in the middle of the cell. The radioactive
waste is lowered into the shafts. Between each
radioactive waste package, a 200 mm layer of kaolin is
compacted into place.

4

Radioactive
waste

Australian Standard for testing soils for engineering.
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A thin (300 mm minimum) layer of compacted granular
material is placed over the chemical waste layer.
Compaction testing is carried out in accordance with
AS1289.5.8.1 to confirm material is compacted to the
density required by the engineering design. The next
layer of chemical waste packages is placed on the kaolin
compacted layer along with the 5 m wide kaolin
separation barrier. Radioactive waste continues to be
lowered into the shafts. Between each radioactive waste
package, a 200 mm layer of kaolin is compacted into
place.
A 3 m thick capping layer of kaolin is compacted onto the
fourth waste layer. Radioactive waste continues to be
lowered into the shafts. Between each radioactive waste
package, a 200 mm layer of kaolin is compacted into
place.

A fifth layer of waste is placed in the cell. Concrete lids
are fitted into each radioactive shaft. A 3 m thick kaolin
cap is placed on the waste packages and concrete lids
and is keyed into the surrounding clay.

A 4 m thick layer of compacted crushed silcrete and
laterite material, with some kaolinised granite or clayey
sand is placed between the kaolin cap and the natural
ground surface.

The compacted kaolin clay dome cap is placed over the
cell. The final capping layer is formed of compacted
kaolinised granite material (permeability approximately
6.0 x 10-8 m/s (Douglas Partners, 2015)) and placed in
the form of a dome, so as to shed stormwater from the
structure into perimeter V drains, which flow to a sump.
The cap would have a 1:20 gradient and be an
approximate thickness of 2 m in the middle, thinning as it
slopes to integrate into the landscape. Subsidence
monitoring of the cap would commence.
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Subsoil and topsoil is replaced on the cap after the
cessation of subsidence monitoring.

Figure 17

Cell containment of chemical and LLW wastes

The protection of water quality has been considered throughout the cell design, which specifically incorporates the
following features to avoid water entering the cell (and therefore leaching contaminants from the waste packages)
and to prevent the accumulation of moisture in the unlikely event that small quantities enter the cell from
generating leachate from the waste packages.
–

No liquids are placed in the cell.

–

A roof canopy over the cell prevents rainfall directly into the cell while it is open.

–

The roof canopy is designed to collect and divert collected rainwater.

–

Operational bunding around each cell prevents the entry of surface water flow while the cell is open (such
flows only occur in extreme rainfall events).

–

The absence of a highly impermeable HDPE or concrete seal allows natural and gradual venting of any minor
quantities of gases (should they be produced) without pressure damage to a man-made liner or cap system.

–

Wastes are stored below ground level (and well below silcrete level) which reduces the likelihood of erosion
ever exposing waste.

–

The natural topsoil/subsurface soil, thick clay domed cap and the compacted clay layer at approximately 47 m depth minimises water ingress and erosion. Based on modelling results, net recharge to the
topsoil/subsoil is 1.4 mm per year. Vertical flow below the cap is 0.8 mm per year, into the compacted silcrete
and laterite backfill to the compacted kaolinised granite seal/layer. Below this layer the rate of water
movement has been modelled at 0.008 mm per year (CyMod, 2016). These vertical fluxes are extremely low,
illustrating that the potential for water ingress into the cell is negligible.

2.3.9.9

Cell planning and inventory assessment – storage of like with like

Tellus’ Enterprise Resource Planning (ERP) system tracks each waste package from the point where it is
delivered to the Facility until it is disposed in the cell. Waste containers are stored in the Facility yards until that
waste type is ready to be placed in the cell. The ERP system tracks both the container and the waste at all times.
The ERP system is an electronic planning and inventory assessment tool to effectively manage space within the
storage yards and cell to ensure that entire batches of a certain type of waste (e.g. arsenic), can be placed in a
designated location within the cell. When a waste is disposed, survey coordinates are taken and this is linked
back to the ERP system so that each waste package is tracked and its location and depth within the cell logged.
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When the cell scheduler indicates that a particular container is scheduled for placement, it is loaded onto a waste
haul articulated dump truck (ADT) and driven into the cell. The shipping containers are removed from the waste
haul ADT and placed on the floor of the cell adjacent to the designated disposal and isolation area.
The shipping container is opened and the pallets of waste packages removed in accordance with the Outline
Operating Strategy (Appendix V(A-1)).
There are situations where an entire sea-container is placed in a cell. In this case, holes are cut into the roof,
grout or concrete is poured in place (to remove airspace) and the filled container is then buried with its contained
waste.
Bulk material in a form suitable for placement is transported from the surface storage area to the cell by an ADT
when required and placed directly into a cell.
Prior to unpacking shipping containers into the cell, the roof canopy is in place. The roof runs on rails and would
cover the full length of an active waste cell. The purpose of the roof canopy is to exclude water from the cell until it
is capped, to avoid the generation of leachate within the cell and avoid any potential structural impacts that may
affect the integrity of the cell walls. There are some waste types which may be placed in a cell without a roof as
the materials being placed are not immediately leachable, such as some contaminated soils and contaminated
railway sleepers. Any such cell construction is designed with a drainage sump to enable pumping-out of any direct
precipitation whilst the cell is open.
VLLW and LLW are managed separately from other wastes and would be placed in dedicated areas within the
cell. Handling of VLLW and LLW would be in accordance with the Radiation Management Plan (Tellus, 2021a).
Equipment and larger objects may be filled with kaolinitic material or cement grout/concrete either prior to
placement in the cell, or in situ. In general, (though dependent upon activity and isotope presence), NORM would
not be placed in purpose-built vaults or shafts; rather, they would be placed in a designated area of the cell. Vault
and shaft placement would normally be reserved for higher activity LLW.
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Table 17

Example of cell scheduler for tracking of waste from sorting to placement and storage of ‘like with like’

Scheduled
date for
placement

Scheduled
time for
placement

Shipping
container
No

Package
ID
(number
from
tracking
system)

Contents

Cell for
storage/isolation

Layer and
Section in
Cell

Actual
date of
placement

Actual
time for
placement

Surveyor

Survey
coordinates
of
boundaries
of stored
waste
(MGA94)

Elevation
metres
Australian
Height
Datum
(mAHD)
of waste

Date of
isolation

10 Oct 2017

9 am

1

D2009001-001

Arsenic
trioxide

2017 – Cell 2

Layer 2 –
Section M

10 Oct
2017

9.20 am

DH

220,001
6638000

472

10 Jan
2018

9 am

1

D2006003-002

Arsenic
trioxide

2017 – Cell 2

Layer 2 –
Section M

10 Oct
2017

9.30 am

DH

220,001
6638000

472

10 Jan
2018

9 am

1

D4009129-003

Cyanide

2017 – Cell 2

Layer 2 –
Section M

10 Oct
2017

9.40 am

DH

220,001
6638000

472

10 Jan
2018

10.30 am

2

X3456222-001

Solidified
pesticides

2018 – Cell 1

Layer 3 –
Section G

21 Oct
2018

10.30 am

AS

220,001
6,639,000

480

21 Nov
2018

10.30 am

2

F4567204-002

Solidified
pesticides

2018 – Cell 1

Layer 3 –
Section G

21 Oct
2018

10.45 am

AS

220,001
6,639,000

480

21 Nov
2018

10.30 am

2

G3450765-003

Solidified
pesticides

2018 – Cell 1

Layer 3 –
Section G

21 Oct
2018

10.55 am

AS

220,001
6,639,000

480

21 Nov
2018

10.30 am

2

H4367765-004

Solidified
pesticides

2008 – Cell 1

Layer 3 –
Section G

21 Oct
2018

11.30 am

AS

220,001
6,639,000

480

21 Nov
2018

21 Oct 2018
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2.3.9.10

Backfilling of cell

Once the base layer of waste packages is in place, granular material is backfilled to completely fill any voids
between the waste packages. This is done to minimise the risk of subsidence or settlement of the covering
material, creating a solid structure with no voids. Additional granular backfill is placed on top of the completed
layer of waste packages, sufficient to allow the safe movement of vehicles without damage to the waste packages
below. Additional layers of waste are stored then backfilled and compacted in the same manner (Figure 17).
Compaction testing is carried out in accordance with AS 1289.5.8.1–2007 Methods of testing soils for engineering
purposes – Soil Compaction and density tests – Determination of field density and field moisture content of a soil
using a nuclear surface moisture density gauge – Direct transmission mode.
Following the placement of the final waste layer, capping layers are used to fill the remaining void and cover the
completed waste cell. This would occur at approximately 7 metres below the ground surface. These serve to
provide a barrier:
–

Between the waste materials and the surface.

–

To prevent water infiltration.

–

To prevent erosion.

When available, waste kaolin from the kaolin refining circuit can be used as the seal (first capping layer). This
material has a compacted permeability of approximately 3.0 x 10-8 m/s (Douglas Partners, 2015) and is
approximately 3 m thick. In the event waste refined kaolin is unavailable, overburden and low grade kaolinised
granite can be used for this layer. Compacted kaolinised granite material has a permeability of approximately
6.0 x 10-8 m/s (Douglas Partners, 2015) and is approximately 3 m thick.
The remaining thickness of backfill up to the surrounding natural ground level is filled with compacted crushed
silcrete and laterite material, with some kaolinised granite or clayey sand material used if additional volume is
required. This layer is typically 4 m thick. The roof canopy is moved to the next cell after the second complete lift
(600 mm) of the capping layer is placed over the waste. Prior to removing the roof an internal temporary sump is
created in a portion of the cell and on top of the first 300 mm cap so that any stormwater can be contained and
pumped from the cell.

2.3.9.11

LLW vault and shaft disposal

It is preferable that LLW of higher activity is not combined with chemical waste storage; therefore, concrete vaults
or vertical shafts (Figure 18, Figure 19 and Figure 20) are constructed within the cell and surrounded by natural
materials to provide shielding. LLW refers to Disused Sealed Radioactive Sources (DSRS), Surface
Contaminated Objects (SCO), Low Specific Activity (LSA) material as well as other Low-Level waste types that are
included in the site RWAC.
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Figure 18

Diagrammatic illustration of placement of wastes within the waste cell under a roof canopy covering
the cell

Figure 19

Radioactive waste storage (shaft in cell)

Even though it is LLW, due to the potentially relatively high activity (above background levels) of aggregated
DSRS packages, additional controls and shielding would be implemented in order to ensure worker safety.
Tellus has developed several disposal techniques for DSRS, which are outlined in the RMP (summary in Tellus
2021a) Appendix R) as follows:
1.

In-Cell Vault disposal – DSRS are encapsulated in a horizontal concrete vault that is constructed at the
bottom of a new cell.
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2.

Prefabricated shaft disposal – DSRS are encapsulated in a vertical concrete shaft that is progressively
constructed and filled as the cell is filled.

The two methodologies are very similar, with the primary difference being that the vault is constructed horizontally,
and the shaft vertically, which impacts the depth of disposal.
The vault disposal methodology is the preferred disposal option, as it involves the placement of DSRS at greater
depths, thereby further reducing the long-term risk of human intrusion. However, Tellus intends to retain the shaft
disposal methodology for shorter lived DSRS that are received between vault disposal campaigns and that can
safely be placed at shallower depths.
2.3.9.11.1

In-Cell Vault Disposal System

The vault disposal system shown in Figure 20 is intended to be implemented in the bottom of the cell, when a new
cell is constructed. As such, DSRS will be disposed on a campaign basis, typically once per year.
Where possible, the vault area will be located in a corner of the cell, in order to restrict human exposure on two
sides of the area. The floor of the vault area will be prepared by constructing a 200 mm thick concrete pad and
formwork will be prepared for concrete backfilling purposes. When all sources have been emplaced, the vault
area will be backfilled with concrete, in order that all voids are filled and there is a minimum wall thickness of 200
mm in all directions of the vault edges.
The dimensions of the vault area will be dictated by dimensions and quantity of packages requiring disposal. With
appropriate aggregation during DSRS conditioning, approximately 12 conditioned packages would be emplaced in
a campaign. DSRS may also be disposed in a nonconditioned form if required (e.g. if a gauge cannot be opened
for source extraction), provided appropriate source shielding and disposal approvals are in place. The width and
length of the vault area would be sufficient to encapsulate all received DSRS items, with due consideration given
to the required minimum wall thickness of the vault (200 mm).
2.3.9.11.2

Prefabricated shaft disposal system

The prefabricated shaft disposal system involves the construction of vertical shafts within the cell from
prefabricated concrete liners surrounded by natural materials and backfilled with a concrete slurry.
The in-cell shaft would be constructed of multiple stacked interlocking concrete rings. The number of shafts in a
cell, and the total height of each shaft, will be dictated by the quantity and types of DSRS available for disposal at
that time. For example, if a shaft is constructed to 20 mbgl but no further DSRS are scheduled to be delivered in
the life of that particular cell, then the shaft may be backfilled and closed off at that depth, thereby freeing that
space in the shallower layers for other waste materials.
Radioactive waste packages would be lowered into the shaft and the void space is backfilled with a concrete
slurry. When the shaft is filled with waste to the base of cap level (approximately 7 m below ground level), the void
is filled with concrete, and the structure covered by the cell cap materials.
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Figure 20

2.3.9.12

DSRS Vault construction stages

Cell dome capping

The final capping layer is formed of compacted kaolin which has a very low permeability of approximately
6.0 x 10-8 m/s (Douglas Partners, 2015) and placed in the form of a shallow dome, so as to shed stormwater from
the structure into perimeter V drains, which flow to a sump.
The domed cap would be monitored for subsidence for a period of 10 years in accordance with the Waste Facility
Decommissioning and Closure Plan (WFDCP, Appendix Y(A-4). Following the monitoring period, topsoil would be
respread and seeded. Vegetation monitoring would be conducted for 10 years.

2.3.10 Waste disposal facility operational status
Subsequent to receipt of MS 1078 and Operating Licence L9240/2020/1 approval, the following infrastructure
(Figure 21; Figure 22) has been constructed (photos in Appendix C(A-1)) and commenced operation (current as at
the end of June 2021):
–

Waste inspection bays;

–

A waste laboratory;

–

Container hardstand;

–

Non-Radioactive Waste Inspection and Unloading Warehouse;

–

Liquid Waste Unloading Area;
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–

Liquid Waste Immobilisation Plant (a waste solidification and stabilisation Facility comprising of waste
storage, consumables storage and blending and mixing equipment);

–

East Yard;

–

Mixed Store;

–

Low Level Radioactive Waste Warehouse and Yard;

–

Flammable Goods Store;

–

Liquid Waste and Sludge Storage Yard;

–

PFAS Contaminated Waste Storage Area;

–

Workshop and Laydown Yard;

–

Truck and machinery wash-down pad;

–

Wash-down water system (including treatment and storage);

–

Relocatable waste cell roof canopy and rail system; and

–

Waste Cell 1 (created by the pit void left from the mining operation which commenced in November 2020).

Other supporting infrastructure that has been constructed includes:
–

Accommodation camp;

–

Wastewater treatment plant and irrigation area;

–

Class II putrescible landfill;

–

Solar panel farm;

–

Access roads;

–

Raw water supply;

–

Water treatment facility;

–

Overburden stockpile;

–

Stormwater storage tanks;

–

Stormwater retention pond;

–

Service water pond;

–

Brine pond;

–

Stormwater drains, levees and safety bunding;

–

Front gate office, secure site fencing and gatehouse;

–

Administration building and carpark (including offices, first aid, training centre, communications, lunch room,
and ablutions);

–

Diesel storage tanks, piping reticulation and bowser;

–

Switchboards and generators; and

–

Waste cell settlement pond.

In addition to the construction and commissioning of the above infrastructure, works were also undertaken to
upgrade the IWDF access road and the intersection at Great Eastern Highway.
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Figure 21

Overall Project site layout
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Figure 22

Project infrastructure
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2.3.11 Waste acceptance since commencement of operations
Class IV and Class V waste acceptance at the Facility commenced in November 2020. The permitted waste types
are as approved in Licence L9240/2020/1 (Appendix E(A-1)).
The types of waste already accepted at the Facility gate include:
–

Analytical lab waste

–

Mining processing waste

–

Contaminated wood

–

Contaminated grease

–

Polychlorinated biphenyls

–

Pesticides

–

Contaminated water

–

Contaminated soil

–

Contaminated pipe

–

Exempt DSRS and LLW

–

Spent catalyst

–

PFAS liquids

–

NORM contaminated soil

–

Dolocrete blocks

–

Tailings

2.3.12 Operational waste management summary
The mined-out cells are filled in layers, with multiple sections in each layer containing wastes of similar
characteristics. All space between the waste packages is backfilled and compacted to minimise air or void space,
which also works to ensure long term stability. Each layer is compacted, until approximately 7 m below the ground
surface.
During the waste storage or permanent isolation process, a roof canopy is positioned over the cell to minimise
rainfall prior to the cell capping layer being installed. There are instances where a cell that is being filled with nonsoluble waste types, will be managed without a roof canopy (e.g. sealed drums). In both cases, any potential
stormwater surface flows are diverted away from the cells by surface drains, settlement ponds and a levee bank.
Once a cell has been completed, a thick capping layer of very low permeability clay (referred to as a ‘seal’) is
constructed to prevent water ingress into the cell. Following this, additional compacted backfill is added, and a
domed kaolin cap is constructed on the top of the cell, which sheds any rainfall away from the cell.
At the completion of the monitoring period, topsoil will be added to assist with meeting rehabilitation completion
criteria. The soil layers are also an integral part of the cap system, providing a ‘store-and-release’ function for
rainwater.
The entire process of kaolin mining and waste emplacement is summarised in Figure 23.
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Figure 23

Diagrammatic overview of kaolin open cut pit mining, filling with waste materials, and then
remediation and closure

Tellus is proposing to align the tonnage of waste received at the gate of its Sandy Ridge Facility (currently up to
100,000 tpa) with the approved tonnage of waste (including treated waste) permitted to be disposed of into the
Site’s waste disposal cells (up to 280,000 tpa) – this is the basis of this Proposal. This is requested to allow more
operational flexibility to respond to solid waste holders’ needs at times when less liquid waste is brought to the
gate, and thereby ensure that Tellus can continue to accept waste for disposal and optimise the capacity of the
Facility infrastructure.
This requirement is driven by a significantly increased demand for solid waste disposal options for large amounts
of contaminated material from industry and government development projects. The long-term safety and
performance of the Facility has been assessed as being acceptable based on the total overall disposal of
280,000 tpa of contaminated, hazardous materials (EPA, 2017). The Tellus’ is therefore seeking approval to
maintain the overall disposal of waste at the Site at 280,000 tpa, and to obtain approval for operational flexibility to
accept intractable wastes no matter whether they are solid or liquid.

2.3.13 Why the Sandy Ridge site is appropriate
‘Near surface disposal’ means the disposal of radioactive waste in structures located approximately 30 metres
below and/or above the natural ground surface and covered by a layer(s) of natural and/or manufactured materials
(NHMRC, 1992).
The following international and national codes outline the major site selection factors for near surface geological
repositories:
–

Practical Sourcebook on Mercury Waste Storage and Disposal, (United Nations Environment Programme
[UNEP] et al., 2015).

–

Licensing of Radioactive Waste Storage and Disposal Facilities (Australian Radiation Protection and Nuclear
Safety Agency [ARPANSA], March 2013).
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–

Disposal of Chemical wastes at the Intractable Waste Disposal Facility (Mount Walton East) – Waste
Acceptance Guidelines (Department of Treasury and Finance, 2011).

–

Classification and Disposal of Radioactive Waste in Australia – Consideration for Near Surface Burial in an
Arid Area - Technical Report 152, (ARPANSA, 2010).

–

Considerations in the Development of Near Surface Repositories for Radioactive Waste (International Atomic
Energy Agency [IAEA] Technical Reports Series 417, 2003).

–

Code of Practice for the near-surface disposal of radioactive waste in Australia (National Health and Medical
Research Council [NHMRC], 1992).

Consultation with ARPANSA and the Radiation Health Branch of the WA Department of Health has indicated that
the Code of Practice for the near-surface disposal of radioactive waste in Australia (NHMRC, 1992) is the
applicable code for the establishment of a near surface geological repository in WA. Table 18 lists the reasons the
Sandy Ridge site meets the site selection criteria outlined in this code.
A summary of the site characteristics include:
–

Geologically stable.

–

Natural geological barrier provided by kaolin clay.

–

Semi-arid climate with very low average annual rainfall and very high evaporation rates.

–

No nearby surface water or groundwater receptors.

–

No significant surface water runoff.

–

Lack of commercial mineral deposits.

–

Flat topography.

–

Absence of population.

–

No medium to high value agricultural land use.

–

No Environmentally Sensitive Areas or Matters of National Environment Significance.

–

No rare or threatened flora or fauna habitats.

–

No significant surface and ground water features.

–

No areas of special cultural or historical significance.

–

No flooding and very low risk of cyclonic impacts.

–

Very low rates of erosion.

As outlined in Table 18, the approved development envelope meets all of the NHMRC (1992) site selection criteria
and is an ideal location for the near surface geological repository. Table 19 summarises the evidence supporting
the near surface geological repository over the lifecycle of the Facility.
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Table 18

Characteristics of the approved Facility in comparison with NHMRC (1992) Code of Practice criteria

Criteria (extracted from NHMRC, 1992)

Approved Facility characteristics

a

The Facility site should be located in an area of low rainfall, should be free
from flooding and have good surface drainage features, and generally be
stable with respect to its geomorphology.

Using climate data taken from the Site’s automatic weather station for the monitoring period May
2015 to May 2020, annual precipitation averages 296.4 mm with largest rainfall events tending to
be in January, February and June. Lowest rainfall months are September, December, April and
May with less than 40 mm of rainfall. Evaporation is greater than 2,000 mm per annum (BoM,
2015a). This means very little rainfall occurs across the approved development envelope and
generally water would evaporate before it infiltrates.
The approved development envelope is not subject to flooding, nor is it predicted to be in the
future. The site is at very low risk of encountering cyclones.
There are no defined surface watercourses or water bodies in the approved development
envelope. The approved development envelope is located close to the top of a watershed which
means that catchment areas for surface water flows are small.
The approved development envelope sits within the Archean Yilgarn Block and is geologically
typical of areas overlying deeply weathered granite domes. Landforms within the approved
development envelope have been in place for about 250 million years. It is a combination of a
virtually flat plateau, cemented surface layers, and semi-arid conditions that creates the stable
geomorphology of the area (CRM, 2016).

b

The water table in the area should be at sufficient depth below the
planned disposal structures to ensure that groundwater is unlikely to rise
within five metres of the waste, and the hydrogeological setting should be
such that large fluctuations in the water table are unlikely.

Hydrogeological investigation of the approved development envelope in 2015, 2016, 2018 and in
2019 (Geo 9) confirms no regional aquifer is present (Appendix O(A-3)). This is consistent with
findings at the nearby IWDF where no groundwater has been detected in monitoring bores since
monitoring began in 1995 (Department of Finance, 2014). Where groundwater has been
detected, it lies at the bottom of basement lows where the kaolinised granite meets the
unweathered granite, outside of current or targeted zones for the permanent isolation of Class IV
and Class V intractable wastes (i.e. the kaolin horizon). This confirms that the absence of
groundwater is a regional phenomenon within the extensive kaolinite deposit. See Section 7.6.1
for further information on the hydrogeology of the approved development envelope.

c

The geological structure and hydrogeological conditions should permit
modelling of groundwater gradients and movement, and enable prediction
of radionuclide migration times and patterns.

The top of the clays and the base of the surface layer of permeable soils are delineated by a
thick layer of highly impermeable silcrete which acts to limit vertical migration of groundwater or
infiltrating surface water due to extremely low permeability.
The silcrete layer and arid climate ensures that even large rainfall events are contained within
the top few metres of the ground surface, and surface water is subsequently evaporated before
the water can infiltrate to create an aquifer (CyMod, 2021). Near surface hydrogeological
conditions and potential for vertical recharge are monitored under an approved Leachate
Monitoring Management Plan.

d

The disposal site should be located away from known or anticipated
seismic, tectonic or volcanic activity which could compromise the stability
of the disposal structures and the integrity of the waste.

The approved development envelope is within an area with the lowest hazard rating for
earthquakes in Australia. This means there is a very low risk of earthquakes affecting the
structural stability of the waste cells. The approved development envelope is situated on the
Archaean Yilgarn Shield, within the central portion of the eastern section of the Indo-Australian
Plate. This eastern section is, in general, moving at around 5.6 cm per year towards the northeast (Hammonds, 2012). This rate of movement and the location of the approved development

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

52

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________
Criteria (extracted from NHMRC, 1992)

Approved Facility characteristics
envelope within a seismically quiet portion of a stable shield is very unlikely to cause any
significant tectonic activity (uplift, subsidence, or fracturing) in any timeframe relevant to the
Proposal (CRM, 2016).
There has not been any igneous activity in the region for over 1,000 million years. There is no
reason to expect that there are any sub-surface or surface volcanic activity within this part of the
stable craton for at least 50 million years (CRM, 2016).

e

The site should be in an area of low population density and in which the
projected population growth or the prospects for future development are
also very low.

The approved development envelope is located in an area with no population; the nearest
population centre is a non-permanent camp approximately 52 km away. The nearest town
(Koolyanobbing) is 75 km away. The accommodation camp is located at least 3 km away from
the Sandy Ridge operational site. Owing to the isolated location of the Facility, there is no
projected future development in the areas surrounding the Sandy Ridge site.

f

The groundwater in the region of the site which may be affected by the
presence of a Facility should ideally not be suitable for human
consumption, pastoral or agricultural use.

In addition to hydrogeological investigations undertaken between 2015 and 2018, 2019 study
within and beyond the boundary of the approved development envelope confirms no regional
aquifer is present (Appendix O(A-3)). The 2019 research concluded the unweathered granite
basement is irregular, with ridges and depressions evident that control the location of
groundwater on the site. Groundwater is located only in the bottom of basin like basement lows.
There is no evidence of significant aquifer development or groundwater recharge systems
evident, just isolated zones of elevated permeability that may contain groundwater in structural
lows. At this point in the lithology, structural lows in the basement are related to areas of high
potential hydraulic conductivity response, with evidence of permeability extending to depth
beneath them, possibly indicating fracturing and/or faulting control on the basement topography
and the development of secondary permeability at depths greater than 100 metres below
existing ground level.
Further details on groundwater levels and quality are contained in the assessment of inland
waters (Section 7.6.1).

g

The site should have suitable geochemical and geotechnical properties to
inhibit migration of radionuclides and to facilitate repository operations.

The storage and permanent isolation cells are surrounded by several kilometres of competent
kaolin and underlain by a minimum 5 m of undisturbed natural kaolin clay. The kaolin within the
approved development envelope has an insitu permeability of the order of 1 x 10 -7 m/s, which
means it would act as an aquiclude and retard the flow of water both vertically and horizontally.
The Soils and Materials Characterisation Report (Appendix I) presents information on the kaolin
clay properties which confirm that it has a significant cation exchange capacity and the ability to
absorb and retain cations. Whilst kaolin is not the most active clay, it still typically has a cation
exchange capacity in the range 3–15 which means that it has a substantial capacity to capture
and retain positively charged ions such as those associated with heavy metals and most
radionuclides. This coupled with the large volume of kaolin surrounding the cells and the
absence of groundwater within the kaolin horizon zone of permanent isolation means that there
is an extremely large capacity to absorb and retain contaminants in the unlikely event that they
were to leach from the storage or permanent isolation cells.

h

The site for the Facility should be located in a region which has no known
significant natural resources, including potentially valuable mineral

There is no evidence to suggest that there is potential for economic mineral or hydrocarbon
deposits beneath the kaolin deposit. The economically mineable kaolin will be recovered during
the operation of the Facility.
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Criteria (extracted from NHMRC, 1992)

Approved Facility characteristics

deposits, and which has little or no potential for agriculture or outdoor
recreation use.

There is no potential for medium to high value agriculture.
The approved development envelope is remote from towns and within a semi-arid climate, and
highly unlikely to be used for outdoor recreation use.

i

The site should have reasonable access for the transportation of materials
and equipment during construction and operation, and for the transport of
waste into the site.

The approved development envelope is accessible from all parts of Australia via major roads,
highways and ports. The proponent has completed discussions with the WA Government
(Department of Finance) regarding an access agreement to use the IWDF access road, and an
easement for the IWDF access road has been approved by the Department of Planning, Lands
and Heritage.

j

The site should not be in an area which has special environmental
attraction or appeal, which is of notable ecological significance, or which is
the known habitat of rare fauna and flora.

The approved development envelope does not contain any Environmentally Sensitive Areas or
Matters of National Environment Significance.
No rare, threatened or endangered flora or fauna species or habitats under Commonwealth or
State legislation have been identified within the approved development envelope.

k

The site should not be located in an area which is of special cultural or
historical significance.

Aboriginal cultural heritage surveys undertaken in 2015 did not record any evidence of Aboriginal
heritage sites (registered or previously unrecorded) or ethnographic values in the approved
development envelope.
In June 2019, the proponent entered a Project Agreement with Registered Native Title Claimants
and on behalf of the Marlinyu Ghoorlie People.
There are no World Heritage, Commonwealth, National or State heritage listed places in the
approved development envelope.

l

The site should not be located in reserves containing regional services
such as electricity, gas, oil or water mains.

No regional service infrastructure is located beneath the approved development envelope.

m

The site should not be located in an area where land ownership rights or
control could compromise retention of long-term control over the Facility.

The approved development envelope is located on Crown Land.
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Table 19

Evidence supporting the near surface geological repository over the lifecycle of the Facility

Characteristic

Sandy Ridge Facility

Type

Near surface geological repository.

Can the hazardous waste be safely
isolated from the biosphere for the
long term?

Waste can be safely isolated over the long term (hundreds of thousands to millions of years).

Recycling opportunities and
contribution to the Circular
Economy

Hazardous waste should be seen as a valuable resource.
‘Like with like’ waste materials are stored together securely and safely until a way is found for the waste to re-enter the circular economy. The
next generation may have a better recovery technology toolbox and can recover the materials in an economically viable way.
Permanent isolation of waste material if no further use is identified.

Does the site require ongoing
monitoring after closure?

No, the system is ‘passively safe’. However, an appropriate insurance and assurance package are in place over the 100 year closure and
monitoring period to verify this.
Clay beds do not corrode or decay.
Clay beds have a self-healing characteristics (clay plasticity).

Liability

There is no ongoing potential liability as there is a permanent isolation of the waste in the geological barrier.

Geology and stability (seismic,
tectonic, volcanic activity)

Kaolin clay bed is approximately 260 million years’ old.
Geological stable thick, flat, extensive kaolin clay bed.
The rate of movement and the location is within a seismically quiet portion of a stable shield and is very unlikely to cause any significant
tectonic activity (uplift, subsidence, or fracturing) in any timeframe relevant to the Proposal.
There has not been any igneous activity in the region for over 1,000 million years. There is no reason to expect that there are any subsurface or surface volcanic activity within this part of the stable craton for at least 50 million years.
It is in an area with the lowest hazard rating for earthquakes in Australia. This means there is a very low risk of earthquakes affecting the
structural stability of the waste cells.

Safety barrier types (multi barrier
safety case)

Engineered barriers.
Natural geological barrier (extensive kaolin clay bed).
If man-made engineered systems fail, then the ‘fail safe’ stable extensive geology would isolate the waste from the biosphere.
The multi-barrier safety case is increasingly recognised as a cost effective and preferred method of permanently isolating difficult to manage
wastes.
The geological barrier provides isolation of wastes from the environment over the very long term (tens of thousands or millions of years),
something a man-made barrier cannot achieve and creates significant additional opportunities for the future recovery and recycling of
valuable materials from the waste which can re-enter the circular economy.

Linear extent of kaolin bed

Kaolin bed and overlying silcrete layer is linear and laterally extensive.
~ 160 km long.
~20 km wide and flat.
Clay bed ~7 to 24m thick (average 14 m).
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~ 40 m deep.
No credible risk of water ingress or contamination leaving the site.
Permeability of the geology
(indicator regarding the risk of
seepage)

In situ kaolin has very low permeability.
When the thickness and permeability of the clay are combined, there is no credible risk of water ingress or contamination leaving the site
(seepage).
The combination of a virtually flat plateau, cemented surface layers, and semi-arid conditions creates the stable geomorphology of the area.

Climate

Semi-arid – low erosion and water ingress risk.

Groundwater contamination risk?

A thick impermeable silcrete layer above clay bed (15 million years ago when the climate became arid).
The hydrogeological investigation confirmed that there are no regional aquifers present.
Clay bed has been dry for millions of years.
No credible scenario for groundwater contamination.
Not subject to flooding, nor is it predicted to be in the future.
Very low risk of encountering cyclones.
Low rainfall – averages just over 250 mm of rainfall per annum and evaporation is greater than 2,000 mm per annum. This means very little
rainfall occurs across the development envelope and generally water would evaporate before it infiltrates the ground surface.
The silcrete layer, which is a hard surface, ensures that even very large rainfall events are contained within the top few metres of the ground.
Once rainfall does enter the soil profile, it is quickly evaporated before the water can infiltrate.
There are no defined surface watercourses or water bodies in the development envelope. It is located close to the top of a watershed which
means that catchment areas for surface water flows are small.

Other features

Very low rates of erosion.
Lack of commercial mineral deposits.
It is an area of extremely low population (non-permanent camp approximately 52 km away).
No potential for medium to high value agriculture.
The site has no special environmental features.
No special cultural or historical significance has been identified through a completed heritage study and consultation with stakeholder’s
familiar with the area.
There is little credible risk to human health or the environment from suitably conditioned and packaged wastes that might be stored and
isolated at the Sandy Ridge Facility.
Wastes are accepted from within WA, from other states and territories, and from Australia’s Exclusive Economic Zone.
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2.4

Land use, ownership and tenure, zoning

2.4.1

Current land use

Land surrounding the development envelope is unallocated Crown land and is managed by the WA Department of
Planning, Lands and Heritage. There is no current land use or occupation other than the operation of the Facility.
The nearest population is a mining camp, 52km south of the Facility. The proponent holds an exploration licence
(E16/440) over 5,930 ha of land which has been explored since 2013. The approved development envelope
covers 1061 ha (17%) of the exploration lease (refer to Figure 24). Tellus was granted a second exploration
licence (E16/530) in July 2020, over 4,900 ha to the north of the Facility.

2.4.2

Ownership and tenure

The development envelope is located on Crown Land. As the mining and waste disposal aspects occur
simultaneously on the same land, the proponent requires co-existing tenure for each of its mining and non-mining
activities.
For the purposes of mining activities, Tellus accesses the land through a mining lease (M16/540, primarily) and
conducts other mining related activities under various miscellaneous licences issued under the Mining Act 1978
(refer to Figure 24). The proponent has also obtained a general-purpose lease for supporting activities.
To implement the waste disposal aspect of the Proposal, the proponent has obtained a Crown Lease (O289974)
and easements over the development envelope. The Lease term is for 99 years from the date of execution (27
November 2019). Crown Easements are granted over linear infrastructure granting the proponent the right to
operate the water pipeline and access roads within these easements.

2.4.3

Zoning

The Facility’s footprint stretches across two local government area, the Shire of Coolgardie and the Shire of
Yilgarn.
Tellus consulted with the Shire of Yilgarn in 2016, who advised at the time that the Shire did not require approvals
for Tellus to construct and operate the facility as the only infrastructure within the shire boundary is a water pump
station and pipeline.
Land within the Shire of Coolgardie is zoned ‘rural/mining’ under the Shire of Coolgardie’s Town Planning Scheme
No. 4 (TPS4) (refer to Figure 24). This zoning is appropriate for the development of the Facility, and no scheme
amendment is required (pers comm. J O’Brien, Shire of Coolgardie, 16 November 2015).

2.4.4

Impact of this Proposal

The proposal will not require any changes to the current land use, tenure or zoning.
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Figure 24

Land use, tenure and zoning for the Sandy Ridge Facility
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Figure 25

Facility tenure and layout

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

59

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________

2.5

Facility lifecycle

MS 1078 provides for a 25-year life span for the Facility to 2045, and an Operating Licence (L9240/2020/1) that is
valid until 2040. Following the cessation of mining and waste disposal, rehabilitation and institutional control would
follow for a period of time. The planned Facility life cycle has several key milestones as described below and
presented in Figure 26:
–

Year 1 (2020): at the completion of year one, the initial mine pit would have been excavated, with ore
stockpiled ready for processing and up to 50,000 t of waste placed in the cell. The amount of waste that is
placed in the cell may vary due to the initial ramp-up of the business. While the waste cell is being filled,
mining continues in an area that will be used as the next waste cell once mining has been completed. Once
the waste cell is full, the fill material is compacted, the cap is completed and subsidence monitoring of the cell
commences. Waste is then deposited in the new cell, and so on.

–

Year 11: subsidence monitoring finishes on the first cell. Topsoil is respread and seeded, and vegetation
established. Vegetation monitoring commences. Other cells completed during the previous decade continue
to be monitored for subsidence.

–

Year 21: vegetation monitoring finishes on the first cell, which is considered rehabilitated. Other cells
completed during the previous two decades continue to be monitored for subsidence and vegetation growth.

–

Year 25: at the completion of year 25, up to 7,250,000 t of ore may have been processed, and up to
7,000,000 t of hazardous, intractable, LLW and immobilised wastes may have been disposed. Unless the
proponent wishes to continue operations and an extension of the approval and licence is granted, mining and
waste storage would cease. In accordance with the Waste Facility Decommissioning and Closure Plan
(WFDCP), the cells would have been backfilled and capped, with various stages of rehabilitation and
subsidence monitoring in progress.

–

Year 35: subsidence monitoring on all cells is completed.

–

Year 45: relinquishment of tenements under the Mining Act 1978. All mining related infrastructure has been
decommissioned and surfaces revegetated in accordance with the Mine Closure Plan (MCP). Vegetation
monitoring on all cells is completed. The Facility is rehabilitated and infrastructure decommissioned. Transfer
of the management of the Facility to the WA Government along with financial provision for the management of
the Facility during the institutional control period (ICP).

–

End of ICP: the state of WA controls the Facility for the ICP (as described in section 8.1).
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Figure 26

Sandy Ridge Facility lifecycle

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

61

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________

2.6

Ancillary infrastructure

2.6.1

Support infrastructure

Infrastructure to support the mining and waste repository operation is summarised below and shown in Figure 21
and Figure 22:
–

Accommodation camp to be located approximately 1.6 km south-east of the infrastructure area, with a
capacity to house up to 71 people. Includes camp carpark and access roads.

–

Putrescible landfill (Class II) for disposal of camp and office waste.

–

Sewage treatment systems are installed at both the accommodation village and at the infrastructure site.

–

Administration and gatehouse building and carpark, including (offices, first aid, training centre,
communications, lunch room, and ablutions).

–

Potable water treatment facilities (reverse osmosis plant).

–

Water tanks including raw saline water, potable water and firefighting water systems.

–

Diesel storage tank, piping reticulation and bowser for refuelling of trucks and mobile plant

–

Switchboard and generators.

–

Access roads, gate and perimeter fence.

–

Water supply pump station (at Carina Iron Ore Mine) and pipeline.

2.6.2

Water supply

The Facility requires water for potable use at the accommodation village, administration building and amenities,
the laboratory, for use in kaolin processing and for vehicle washdown and firefighting.
The proponent has been granted a Licence to Take Water under the Rights in Water and Irrigation Act 1914 (RiWI
Act) (GWL202536(1)), which allows abstraction of 180,000 kL per annum. As at 25 June 2021, the Facility has
abstracted 70,840 kL since November 2019.

2.6.3

Onsite Class II landfill

A putrescible landfill (Class II) has been constructed to service the accommodation camp and offices. Only wastes
generated at the Facility are disposed in this landfill. Wastes include; food scraps, plant materials and inert
materials (e.g. cardboard, bricks, concrete). The landfill comprises a series of single trenches (opened as
required) that are 60 m long, 3 m wide and 3 m deep.

2.6.4

Site access and traffic management

Site access roads have been designed to suit a maximum of a 36.5 m long road train configuration. An existing
unsealed access road is utilised to access Sandy Ridge and new unsealed access roads have been constructed.
The existing road is the IWDF access road, which is not a gazetted road but is a private road managed by the
Department of Finance.
The use of and any alterations to the IWDF access road has been permitted by the Department of Finance
(Building Maintenance and Works) who manages the road on behalf of the State.
The Great Eastern Highway intersection upgrade received Main Roads WA approval prior to construction works.

2.6.5

Energy supply

Power supply is required at the Facility site and accommodation camp. Infrastructure is powered by a
1.8 Megawatt solar/diesel hybrid power plant.
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Figure 27

Water pipeline route
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2.7

Site security

Security arrangements established at the Facility comply with The Code of Practice for the Security of Radioactive
Sources (ARPANSA, 2007). The code sets out the security requirements to be implemented in order to decrease
the likelihood of unauthorised access to or acquisition of radioactive sources by persons with malicious intent.
Tellus’ Radiation Source Security Plan has been independently reviewed and certified by an approved ARPANSA
assessor (Appendix R(A-5)).

2.8

Opening hours, workforce and accommodation

The Facility is open for waste deliveries seven days a week, for 52 weeks a year. This provides waste customers
with flexibility in scheduling waste deliveries.
The Facility accommodation village can house 71 people.

2.9

Future operations

Tellus will continue to develop the Facility over the coming years, commencing with submission of this referral in
July 2021. It is expected that previously approved works will continue whilst referred information is assessed and
evaluated.
Tellus intends to develop additional disposal cells as approved by MS 1078 in accordance with relevant Works
Approvals and other relevant regulatory approvals.
If this Proposal is approved, Tellus proposes to increase gate acceptance rates starting from FY23, with an
estimated 200,000 tpa received at the gate and 280,000 tpa deposited in cells by FY26 depending on waste holder
needs.
The anticipated future operational development is outlined in Table 20.
Table 20

Tellus Sandy Ridge proposal anticipated stages and ongoing operations

Activity / Milestone

Date

Note

Basis of Approval

Current and ongoing
operations

Ongoing

Current operations are planned to continue with
the tonnage of waste received at the gate limited
to 100,000 tpa, until there is an approved
increase to the gate waste acceptance limit.

Approved under Ministerial
Statement 1078

Submission of proposal

July
2021

Submission of this Proposal / referral

-

Cell 2 disposal operations
commence

FY23

Tellus anticipates the submission of a Works
Approval Application for Cell 2 in Q1 FY22.

Approved under Ministerial
Statement 1078

Planned commencement of Cell 2 operations,
following approval, in Q4 FY23
Cell 3 disposal operations
commence

FY24

Tellus anticipates the submission of a Works
Approval Application for Cell 3 in Q1 FY22.

Approved under Ministerial
Statement 1078

Planned commencement of Cell 3 operations,
following approval, in Q4 FY24
Gate acceptance rate of
100,000 tpa achieved

FY23

Assumes 40% liquids for 280,000 tpa disposed
in cells

Approved under Ministerial
Statement 1078

Gate acceptance rate of
200,000 to 280,000 tpa
achieved

FY26

The 200,000 tpa rate assumes 8-9% liquids
disposed in cells, and the 280,000 tpa assumes
no liquids accepted at the gate

Pending consideration of this
Proposal
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Future operations will continue in line with approvals. At the time of preparation of this Proposal, future options
remain under review pending the successful implementation of this Proposal, continued market research and
stakeholder liaison.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

65

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________

3.

Proposal justification, alternatives and
benefits

3.1

Proposal justification

The existing Sandy Ridge operations were established based on two key aspects of the project, with both
contributing to the ongoing viability of the Facility. The 2016 Public Environmental Review Report (PERR) noted
these aspects as:
–

The kaolin clay mining and processing business; and

–

The waste storage and permanent isolation business.

The continued operation of the kaolin clay mining works, the continued and growing societal need for safe
hazardous and intractable waste disposal as well as the ability to safely accommodate a change to gate
acceptance rates, demonstrates that this Proposal is viable and serves a significant community need both now
and into the future.

3.1.1

Continuing need for kaolin products

The 2016 PERR described the underlying characteristics, uses and demand for kaolin, both globally and within
Australia. These underlying characteristics remain materially the same and apply to Tellus continuing to mine
kaolin for export and domestic use.
No significant changes to the viability of the kaolin business have been identified, as Australian and international
kaolin demand remains positive.

3.1.2

Continuing and increasing need for a waste repository

Tellus’ engagements with a variety of waste generators and waste industry participants since the 2016 PER has
identified that there are higher amounts of solid and/or immobilised wastes requiring permanent isolation than the
amount of liquid wastes estimated as requiring immobilisation at the Facility.
There may be several reasons for the increase in solid wastes requiring disposal above that which was originally
anticipated, including:
–

Inherent difficulties in safely storing liquid wastes at waste generation sites and other holding areas. This is
likely to result in waste generators immobilising, solidifying, or otherwise amending their wastes so that they
are held in solid form.

–

Solid form wastes are generally likely to be easier to handle, store and transport than liquid wastes and
require less specialised equipment and processes.

–

Solid wastes are generally likely to pose reduced risk of harm to human health or the environment in the
event of a spill or escape from containment.

–

Solid wastes are likely to be easier to contain and clean up in the event of a spill.

–

Contained solid wastes are less likely to result in development of contaminated sites than liquid wastes.

–

The generators and holders of hazardous and intractable wastes are often established and sophisticated
industrial and commercial organisations with sound risk management processes. Due diligence and best
practice risk management in these organisations can drive changes in the management of wastes from liquid
to solid storage. Some of the larger organisations may also have their own specialised solidification or
immobilisation methods which would result in lesser quantities of liquid waste transported to Site.

–

Increased market awareness of the Tellus Sandy Ridge Facility as an approved Class IV and Class V waste
management and disposal location.
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–

Development of new industries and operations within WA (and across Australia) may result in the generation
of new waste types that cannot be handled by existing facilities and processes including lithium processing
and waste-to-energy plants.

Tellus has observed this additional demand and identified an opportunity to safely accept and dispose of solid
waste. It is an important requirement for Tellus to be able to provide more flexibility for waste generators and
waste holders with regards to the form of waste (i.e. liquid or solid) that the Sandy Ridge facility can accept. It is
therefore considered that the limit of 100,000 tpa of waste permitted to be accepted at the gate, has created an
artificial bottleneck, reducing Tellus’s flexibility to respond to waste disposal needs which can slow and constrain
the safe disposal of Class IV and V wastes within WA (and Australia).

3.1.2.1

The ongoing lack of national intractable waste facilities

The 2016 PERR outlined the general regulatory regime governing hazardous and intractable wastes across
Australia and identified that apart from the IWDF (which operates on a campaign basis) and the Sandy Ridge
facilities in WA, no other intractable waste facilities are known. Governing legislation and guidance for landfills
differs across the county, which highlights the difficulties in permitting development and operation of facilities that
can manage the safe disposal of the most difficult wastes. A summary of waste and landfill classifications across
Australia is provided in Table 21.
Table 21

Classification of waste and landfills in other jurisdictions of Australia

Jurisdiction

Waste classifications1

Landfill classifications

New South Wales

Five classifications:

Three major categories of landfill, with sub-classes in two
categories:

•

Victoria

Queensland

South Australia

Tasmania

General
(non-putrescible).

•

General solid waste (non-putrescible).

•

General (putrescible).

•

General solid waste (putrescible).

•

Restricted2.

•

Hazardous – for any waste designated as hazardous.

•

Hazardous.

•

Special.

Five classifications:

Three classifications based on acceptable waste types:

•

Fill

•

Type 1 – prescribed industrial waste containment Facility.

•

Solid inert.

•

•

Putrescible.

Type 2 – putrescible, inert, fill, and Category C Prescribed
Industrial waste.

•

Prescribed.

•

Type 3 – inert, fill.

•

Prescribed
(Contaminated Soil).

Two classifications:

Three categories:

•

General.

•

Putrescible waste.

•

Regulated3.

•

Non-putrescible waste.

•

Inert waste.

Four classifications:
•

Inert.

•

Commercial and
industrial (C&I) (General)
– excludes listed wastes.

•

Construction and
Demolition (C&D) (Inert)
– excludes foreign
materials4

•

Municipal Solid Waste.

Four classifications:
•

Solid inert.

Landfill sites are classified according to the amount of waste
received per annum, and the potential to generate leachate.
The classes ranging from <1,000 tpa to >200,000 tpa.

Level 2 landfills receive >100 tpa and require management systems.
as set out in legislation. There are three categories of landfill:
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Waste classifications1

Jurisdiction

Northern Territory

1
2
3
4

Landfill classifications

•

Potentially contaminated.

•

Category A – solid inert.

•

Putrescible.

•

Category B – putrescible.

•

Controlled.

•

Category C – secure.

Four classifications:
•

Domestic garbage.

•

Hazardous.

•

Putrescible.

•

Clinical.

General A, B, C based on size. Classifications under development.

‘Wastes’ refers to solid wastes other than clinical and related wastes.
Restricted solid wastes in NSW are specifically gazetted – none have been nominated as yet.
‘Regulated Waste’ in Queensland covers oils, tyres, clinical waste, asbestos, batteries, abattoir effluent and lead.
‘Foreign materials’ – in the South Australia context includes green waste, plastics, electrical wiring, timber, paper, insulation, tins,
packaging and other waste associated with construction or demolition of a building or other infrastructure. Foreign material must not
be Municipal Solid Waste, Liquid, Listed, Hazardous or Radioactive Waste.

Source: Wright Corporate Strategy Pty Ltd (2010) and Sustainable Resource Use (2012)

3.1.2.2

Waste acceptance

Although the single WAC and WAP has been split out into two WACs (CWAC and RWAC) and two WAPs (CWAP
and RWAP), no major changes are proposed to the current Sandy Ridge Facility Waste Acceptance Policy, WAC
or WAP. As stated in the 2016 PERR, the Facility does not accept international waste, nuclear waste, or waste
streams falling under intermediate (ILW) or high-level (HLW) radioactive waste designations.
Further details about the Waste Acceptance Criteria are contained in section 2.3.9.
Existing procedures for receiving a waste delivery, verifying its contents, temporary surface storage and transfer to
the waste cells will apply as described in section 5.5.4 of the 2016 PERR (Appendix A). Whilst additional
resources (e.g. workers and machines) may be required to facilitate the increased waste acceptance at the gate,
no changes to the infrastructure at the Facility are required.

3.1.3

Limited and manageable changes in risk from the Proposal

Assessments undertaken during the preparation of this Proposal have identified that key environmental risks that
were initially considered in the 2016 PERR, remain largely unchanged.
Whilst some new aspects have been identified as a result of this Proposal (i.e. Social Surrounds in section 7.8),
the potential risks from increased transport traffic to the Facility have been assessed and controls developed
(section 7.8.6).
The impact assessments have also identified potential areas of risk reduction, such as that which could result from
the reduced volume of liquid waste road transported in favour of solid waste road transport (section 7.7.6).
This Proposal seeks to increase the amount of Class IV and V wastes permitted to be accepted at the gate, to
align with the approved rate of disposal, being 280,000 tpa. While the tonnage of wastes disposed in the mined
pits is not proposed to change, the constituent proportions of the tonnage being disposed into the pits could
potentially change. This change could occur if a lower proportion of liquid waste was accepted at the gate, which
would result in lesser quantities of kaolin being disposed of into the pits as the liquid waste immobilisation agent.
The outcome of that scenario would be a lower proportion of kaolin clay being part of the disposal process, and
therefore a higher proportion of Class IV and V wastes being disposed of. This could be viewed as a potential
increase to the amount of Class IV and V wastes being disposed of in the mined out pits. However, it is important
to note that this Facility would still only be approved to receive wastes that comply with the WAC, and that the
approved disposal rate of 280,000 tpa over 25 years is not proposed to be changed.
A summary of the risks associated with the approval and implementation of this Proposal is as follows:
–

No change in Sandy Ridge facility risk profile.
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–

Little or no change in most environmental factors previously considered.

–

Some change in impacts to social surrounds and these details are discussed in this proposal.

–

Some reduction in risk by reducing overall liquid waste transport.

3.2

Benefits of the Proposal

Tellus has determined that implementation of the Proposal would result in the following positive environmental,
social and economic benefits to WA and Australia:
–

Provision of better practice disposal options to holders of hazardous and intractable wastes.

–

Immobilisation of hazardous and intractable liquid wastes.

–

Unique dual revenue business that commercialises an industrial bulk commodity (kaolin) and provides safe
management solutions for difficult to manage hazardous waste resources.

–

Minimisation of stockpiles of potentially poorly managed hazardous and intractable wastes.

–

Long-term jobs, major investment and business opportunities in remote regional Australia.

–

Royalties, taxes and levies over the 25 year term could support other parts of the economy.

–

Long Proposal life – estimated to be 25 (plus) years.

–

Benefits would apply to local Indigenous communities where opportunities for training, employment and
business opportunities during construction and operations exist.

–

Building of enabling infrastructure that provides cost competitive world’s best practice waste solutions to the
mining, oil & gas, manufacturing industries and government for their most difficult to manage wastes that
would assist them to meet their national and international obligations.

–

Addition of infrastructure that can provide long term storage, or permanent isolation services that minimise
adverse impacts of the hazardous waste on the environment and human health.

–

Development of infrastructure that could support the recovery of valuable materials back into the circular
economy once feasible.

Tellus is aligned with WA’s waste strategy5 vision of “…becoming a sustainable, low-waste, circular economy in
which human health and the environment are protected from the impacts of waste”. The strategy acknowledges
that in achieving this vision: “The waste industry has an important role to play in terms of maximising the recovery
of resources and then managing the disposal of residual waste, or waste that cannot be practically recovered”.
Without the Sandy Ridge Facility, the State’s industries’ ability to manage the disposal of Class IV and V residual
waste, or waste that cannot be practically recovered, would be severely limited.
Transitioning to a sustainable circular economy requires full waste lifecycle consideration, including appropriately
licenced management and disposal options consistent with the waste hierarchy. In recognition of the importance
of the Facility in the national waste hierarchy, Sandy Ridge was awarded Major Project Status by the
Commonwealth government in 2017 and 2020. Tellus and the Sandy Ridge Facility can meet circular economy
policy targets by creating mono cells that can provide long-term storage for hazardous wastes and renewable
energy products containing hazardous wastes. When technology and scales of economy allow it, Tellus can
retrieve that particular waste type and return it to our economy for re-use.
Recent challenges presented by the Covid-19 pandemic have increased the importance of the Facility, especially
when the WA borders are closed. Sandy Ridge positions WA to deliver on its strategic objective of protecting
human health and the environment, and achieve the 2030 target of having “…all waste…managed and/or
disposed to better practice facilities”, as set out in the WA Waste Avoidance and Resource Recovery Strategy
2030.

5

WA Waste Authority (2019). WA Waste Avoidance and Resource Recovery Strategy 2030
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3.3

Alternative options considered

The 2016 PERR outlined a number of options other than the development of the original approval. Tellus confirms
that the preferred option selected within the 2016 PERR is currently in operation. With the increase demand for
the regulated disposal of solid waste at the Sandy Ridge facility, Tellus considered further alternative approaches
to meet this market led demand. These are described below.

3.3.1

Proposal alternatives considered

The options presented below address the current Proposal to amend the gate acceptance volumes and are not in
relation to the original 2016 PERR options.

3.3.1.1

Do nothing

This option involves continuing to operate with a gate acceptance rate of up to 100,000 tpa, with the current inground disposal rate of 280,000 tpa, which would potentially result in operations below capacity and potentially
turning away waste holders.
Retaining gate acceptance limits that are lower than deposition limits would limit the gate acceptance for solid
wastes and result in significant loss of solid waste disposal opportunities, reduced flexibility to meet waste industry
demand and potentially result in continued or worsened poor waste management of significant solid wastes across
WA. Whilst potential impacts from additional road transport may be avoided, there are no on-site benefits as the
total permitted waste disposal would remain the same.
The ‘do nothing’ approach stands in contrast to the evaluation of industry waste disposal needs as identified by
Tellus through engagement with the waste services industry and waste generators. It has become clear that a
need for solid waste disposal exists within WA and an opportunity exists to meet this need and provide safe and
effective management of hazardous and intractable wastes.
A large volume of Class IV and V solid waste is understood to be stored temporarily and potentially inappropriately
across WA and Australia. A continued restriction on solid waste acceptance does not provide a solution to this
situation, as this has the potential to pose exposure to human health, social and environmental risks from these
wastes.

3.3.1.2

Develop an engineered landfill (Class IV only) facility to receive lower risk
waste only

Tellus has identified that a large volume of solid wastes exist within WA and Australia may be suitable for
acceptance as Class IV wastes. However, development of an engineered Class IV facility is not considered a
suitable option as it;
–

provides a less secure waste disposal option,

–

does not provide the flexibility needed to meet waste industry demand for the disposal of highly contaminated
solid wastes, and,

–

could potentially result in continued poor waste management of significant solid wastes across WA.

An engineered Class IV landfill facility relies on physical barriers and engineering controls (e.g. membrane liner
and leachate management infrastructure) that will inevitably fail over time. The Sandy Ridge Facility (and
geological repositories in general) is a significantly more robust and environmentally secure option. Whilst
Class IV facilities may be safe and secure in the medium term, they do not provide the long-lived safety and
security that the Sandy Ridge geological facility provides.
Developing an engineered landfill at a site like Sandy Ridge, which has appropriate geology to support a
geological repository, and which can also provide secure containment for Class V wastes, is considered to be an
inefficient use of the Site in terms of the long term management of hazardous and intractable wastes. Utilising the
Sandy Ridge site for additional Class IV wastes instead of also considering Class V wastes, under-utilises the
beneficial geological features of the Sandy Ridge Facility and reduces the ability to service waste holder needs.
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3.3.1.3

Expand Sandy Ridge gate acceptance and in-ground disposal capacity

Tellus has continued to review market conditions and develop options for future development of the Sandy Ridge
Facility. Predictions of future waste volumes indicate that significant additional disposal volumes of hazardous and
intractable wastes are needed for long term deposition for storage or disposal.
At this time, options for significant operational expansion remain in concept form, and are not sufficiently
developed to consider with regards to investment decisions, potential environmental impacts or the need for
regulatory approvals.
To support a significant expansion, a range of transport, traffic and logistics studies are needed, environmental
impact assessments completed as well as operational and engineering design works undertaken to progress
development of these options. Considering the significant further work required to pursue an expansion of the
Facility’s gate acceptance and in-ground disposal capacity (e.g. to a rate such as 800,000 tpa), no expansion
decision has been made at this time.
No expansions, other than the gate waste acceptance rate alignment to 280,000 tpa, are considered in this
Proposal. Tellus would therefore be able to service waste holder disposal needs based on the approved gate
waste acceptance rate whilst future options are evaluated.

3.3.1.4

Develop an offsite temporary storage site

An offsite temporary storage site could be developed while another facility is built, or while the Sandy Ridge
Facility is expanded to significantly larger capacity. Temporary storage sites present additional environmental,
health and social risks due to facilities not being as secure as a geological repository. Sandy Ridge has been
assessed to be an appropriate location for a geological repository due to its remoteness, climatic and geological
setting, and approved safety case.
Development of temporary off-site storage options may add operational flexibility and still provide waste holders
with an ability to remove wastes from their sites. However temporary storage solutions do not achieve the higher
standards of long term safe and secure storage or disposal. Temporary storage may remove risk of human health
or environmental impact from the original waste location, but this risk is largely simply transferred to another
location.
As options for large expansion remain in development and are not sufficiently advanced to consider approval, it is
considered that the development of a temporary storage facility is not feasible at this time.

3.3.1.5

Alignment of gate waste acceptance tonnage rate with waste disposal rate

The current waste licence volume of 100,000 tpa was estimated in the 2016 PERR based on an evaluation of
market conditions. This assumed that a large proportion of waste accepted for storage and permanent isolation
(~40%) would be liquid waste requiring immobilisation by the Facility’s Waste Immobilisation Plant. Immobilisation
of liquid waste causes its mass to significantly increase.
The rate of waste permitted to be accepted at the gate of the Tellus Sandy Ridge Facility (currently up to
100,000 tpa) is proposed to be aligned with the actual tonnage of waste (including treated waste) permitted to be
disposed of into the Site’s waste disposal cells (up to 280,000 tpa) – that constitutes this Proposal. This request
would allow more operational flexibility to respond to solid waste holders’ needs at times when less liquid waste is
brought to the gate, and thereby ensure that Tellus can continue to accept waste for landfilling and optimise the
capacity of the Facility infrastructure.
Since 2016 and with improved market intelligence, the volumes of liquid for immobilisation within the WIP at the
Facility are expected to be substantially less. Recent market evaluation of WA and other jurisdictions has found
that solid waste, especially contaminated soils and mining processing wastes are the main wastes proposed to be
brought to Site. This solid waste does not require immobilisation.
Confidential market knowledge gathered by Tellus supports the conclusion that solid Class V wastes are more
prevalent than liquid wastes requiring storage.
By aligning the gate receival capacity with the in-ground disposal capacity as proposed by this document, Tellus
will continue to provide disposal solutions for waste generators and proponents.
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3.3.1.6

Alternative approval pathways

Several potential approval pathways were considered for this Proposal and included development of a Section
45C amendment application and the development of a Section 38 referral. Following consultation with the WA
DWER EPA Services, and in consideration of potential community and stakeholder interest in this Proposal, Tellus
has developed a s.38 submission (including this RSD) for assessment.

3.3.2

Preferred option

Five options were considered during the development phase of this proposal. Tellus considered:
–

Do nothing – continue with existing operations;

–

Develop a Class IV landfill to service lower contamination-level wastes;

–

Major expansion (e.g. to 800,000 tpa);

–

Development of a temporary storage facility; and

–

Alignment of the gate waste acceptance tonnage rate with the waste disposal tonnage rate.

Tellus assessed the above options for meeting the demand for solid waste disposal, and selected the option of
aligning the mass of material accepted due to its simplicity and alignment with the original assessment by the EPA.
Tellus also concluded that the option to amend the gate acceptance rate from 100,000 tpa (including a mix of solid
and liquid wastes) to match the landfill waste disposal rate of 280,000 tpa is the most suitable option. The options
to do nothing, embark on a major expansion, or hold waste temporarily for a potential future disposal facility were
evaluated and discounted in favour of the option presented in this Proposal.
Following consultation with the WA DWER EPA Services, and in consideration of potential community and
stakeholder interest in this Proposal, Tellus confirmed that the development and submission of a s.38 referral
would be undertaken.
This document seeks to demonstrate that aligning the gate receival rate to the in-ground disposal rate does not
present significant additional environmental and social risks associated with site operational activities. This
referral does not propose to increase the mass of material to be disposed of within the facility, and therefore does
not create significant additional environmental impacts from those previously assessed. Though there would be a
potential increase of truck traffic to and from the Site, there would also be a potentially reduced risk of
environmental impacts from a spill due to less liquid waste being transported to site (e.g. if immobilised at point of
origin).
This Proposal is provided to allow sound and transparent regulatory review and approval of the works.
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4.

Legislative framework

4.1

Introduction

This section provides an overview of the environmental legislative approvals framework that relates to this
Proposal including those approvals already provided in MS 1078. The key environmental approvals that are
relevant to the Proposal are detailed in Table 24.
This RSD addresses the requirements set out in the ESD, Section 10.2.4 of the EPA’s Environmental Impact
Assessment (Part IV Divisions 1 and 2), Administrative Procedures 2012, and Schedule 4 of the Environmental
Protection and Biodiversity Conservation Regulations 2000 (EPBC Regulations) is also considered.

4.2

Environment Protection Biodiversity Conservation
Act 1999

Australian Government approval under the EPBC Act for the original 2015 proposed Facility (as outlined in the
2016 PERR) was granted in January 2019 (EPBC 2015/7478).
In June 2021, the Environmental Assessments and Post Approvals Division within the Australian Government
Department of Agriculture, Water and Environmental Regulation (DAWE) reviewed this 2021 Proposal against the
2019 approval (2015/7478). The Division confirmed that this Proposal, that was outlined in the consultation letter
from Tellus, did not trigger any further assessment under the EPBC Act, provided Tellus continues to comply with
their WA approval, including as amended.

4.3

Part IV Environmental Protection Act 1986

The EP Act and its subsidiary legislation provides for the prevention, control and abatement of pollution and
environmental harm, for the conservation, preservation, protection, enhancement and management of the
environment.
The WA Environmental Impact Assessment process is triggered by a referral under Part IV (Section 38) of the EP
Act.
The EPA implements the Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures
2012 in conducting assessments of Proposals and its effects on the environment. A flow chart of the steps in the
environmental assessment process is provided in Figure 28.
The EPA is tasked with the assessment of proposals to ensure environmental protection and to prevent, control
and abate pollution and environmental harm. DWER’s EPA Services administers and operates under the EP Act
and its regulations. It is responsible for overseeing implementation of proposals under Part IV Division 2 of the
Act. The Office of the Appeals Convenor (OAC) has responsibility for managing and reporting on appeals in
respect of levels of assessment of, and reports on, proposals and conditions of implementation under Part VII of
the Act.
Referral under s.38 of the EP Act Section 38 of the EP Act makes provision for the referral to the EPA of a
proposal (significant proposals, strategic proposals and proposals under an assessed scheme) by a proponent, a
decision-making authority (DMA), or any other person. The referral documentation consists of a form, and
supporting documentation about the proposal, that gives the EPA enough information to make a decision on the
Level of Assessment for the proposal.
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Figure 28

Environmental Impact Assessment Process
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4.3.1

Environmental Scoping Document

An Environmental Scoping Document (ESD) is the document prepared by either the EPA, or the proponent in
conjunction with the EPA (as was the case for the 2016 Proposal PER process). The ESD sets out the EPA’s
determination as to the form, content, timing and procedure of environmental review required to be undertaken by
the proponent under Section 40(2)(b) of the EP Act, where the Public Environmental Review level of assessment
has been determined by the EPA.
The purpose of the ESD is to:
–

Develop proposal-specific guidelines to direct the proponent on the key environmental issues for the proposal
that should be addressed in preparing the PER.

–

Identify the necessary impact predictions for the proposal, and the information on the environmental setting
required to carry out the assessment.

The ESD for the original Proposal was released for a two-week public comment period on 31 March 2016. The
key environmental factors identified in the ESD included:
–

Flora and vegetation.

–

Terrestrial environmental quality.

–

Terrestrial fauna.

–

Inland waters environmental quality.

–

Human health.

–

Heritage.

–

Offsets (integrating factor).

–

Rehabilitation and decommissioning (integrating factor).

In addition, amenity (in relation to noise, dust and visual impacts) and the viability of the water source was
considered relevant to the 2016 Proposal PERR (Appendix A).
The ESD was approved by the EPA Board on 27 May 2016 (Appendix A(A-1)).
The ESD is considered to be still relevant to the key environmental factors that need to be assessed for this 2021
Proposal.

4.3.2

Investigations and assessment of significance

In line with the requirements of the ESD, relevant information was gathered and various environmental studies
were conducted within the proposed (and now approved) development envelope. The results of desktop research
and 12 months of field investigations were documented within the 2016 PERR (Appendix A).
Additional studies and investigations have been subsequently undertaken in support of this 2021 Proposal, with
the updated information outlined in section 7 of this RSD. The updated reports and documents have been
appended where appropriate.
An environmental risk assessment for the original 2015 Proposal was completed by the Proposal team to identify
and analyse all risks presented by the construction and operational aspects of the Proposal (Appendix F(A-1)).
The outcomes of the risk assessment have been updated for this 2021 Proposal, which is provided within
Appendix F(A-2).
An assessment was undertaken of the significance of the potential impacts to each key environmental factor
identified by the EPA (as is documented within the 2016 PERR (Appendix A). Appropriate management measures
to achieve the predicted environmental outcome were also documented in the 2016 PERR.
The significance of the potential impacts to each key environmental factor as a result of this 2021 Proposal has
been again assessed, with updates made as necessary to the management measures (section 7).
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4.3.3

Adoption of environmental principles

The 2016 PERR acknowledged the core principles of environmental protection set out in the EPA’s Environmental
Assessment Guideline for Environmental Principles, Factors and Objectives (EAG 8) (2015a). These principles
have also been adopted in the preparation of this RSD.
Core principles are:
3.

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

4.

The Principle of Intergeneration 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.

5.

The Principle of the Conservation of Biological Diversity and Ecological Integrity
Conservation of biological diversity and ecological integrity should be a fundamental consideration.

6.

Principles in relation to Improved Valuation, Pricing and Incentive Mechanisms
(1) Environmental factors should be included in the valuation of assets and services.
(2) The polluter pays principle – those who generate pollution and waste should bear the cost of containment,
avoidance or abatement.
(3) The users of goods and services should pay prices based on the full life cycles costs of providing goods
and services, including the use of natural resources and assets and the ultimate disposal of any wastes.
(4) 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.

7.

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

8.

Best Practice
When designing proposals, and implementing environmental mitigation and management actions, the
contemporary best practice measures available at the time of implementation should be applied.

9.

Continuous Improvement
The implementation of environmental practices should aim for continuous improvement in environmental
performance.

4.3.4

EPA assessment and Ministerial approval

Following the acceptance of the 2016 PERR by OEPA, and once the EPA was satisfied that the PERR had been
prepared in accordance with the requirements of the approved ESD, the public was invited to make comment on
the 2016 PERR during a 10 week advertising period.
The EPA collated the submissions and the proponent responded by providing clarification or extra information to
support the 2017 Response to Submissions, and by amending as necessary the 2016 PERR to address relevant
issues that had been raised during the consultation process.
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The EPA then continued its assessment and sought comment from key DMAs within government on the draft
recommended conditions to be imposed on the Implementation Statement, once approved and issued by the WA
environment Minister.
The EPA submitted its report to the Minister for Environment and simultaneously published the EPA Report and
Recommendations 1611, dated 5 December 2017.
Third parties have the right of appeal on the EPA’s Report and Recommendations. Any appeals have to be
considered and determined before a final decision was made by the Minister to approve or reject the Proposal.
Two appeals were received regarding the 2016 PER which were addressed between Tellus and the appellants.
On completion of the appeals process, the WA Minister for Environment makes the final determination on the
Proposal, including the conditions to be implemented by the proponent. The decision by the Minister can be
appealed but only by the proponent. The WA Minister for Environment approved the implementation of the 2015
Proposal (and 2016 PERR) by granting Ministerial approval via MS 1078 dated 26 June 2018.
This 2021 Proposal has been submitted to the EPA, requesting an Assessment based on Proponent Information,
especially since the bulk of the potential environmental impacts to be considered were already assessed under
MS 1078. Tellus anticipates that the assessment of this Proposal will result in a new Ministerial Statement.

4.3.5

Other Part IV EP Act approvals

Subsequent to the approval of MS 1078, Tellus proposed design changes to the Sandy Ridge Facility to be
considered under Section 45C of the EP Act, as follows:
–

Amend the development envelope from 1004.2 hectares to 1061 hectares to allow for relocation of
groundwater abstraction infrastructure.

–

Installation of a 1.5 megawatt solar farm for power generation.

–

Addition of two stormwater sumps on internal roads in the infrastructure area.

–

Reduction in the width of internal roads to the Class II landfill and along the groundwater pipeline to Carina
Iron Ore Mine.

–

Addition of an access road adjacent to Mt Dimer Road.

–

Addition of a flood levee.

–

Change in orientation and size of accommodation camp.

These changes were approved by way of a Section 45C amendment to MS 1078, dated 5 February 2019, by an
attachment which replaced Schedule 1 and 2.
On 24 September 2020, Tellus received MS 1152 approval of a Section 46 EP Act application for a bank
guarantee not to be required if there is a deed with the State that allows the State to recover from a Trust any
costs referred to in paragraphs (a) to (d) of section 86E(1) of the EP Act.

4.4

Part V Environmental Protection Act 1986

The EP Act and its subsidiary legislation provides for the prevention, control and abatement of pollution and
environmental harm, for the conservation, preservation, protection, enhancement and management of the
environment.
The Department of Water and Environment Regulation (DWER) has responsibility under Part V of the EP Act for
the licensing and registration of prescribed premises, the issuing of works approvals and administration of a range
of regulations. DWER also monitors and audits compliance with works approvals, licence conditions and
regulations, takes enforcement actions as appropriate, and implements departmental licensing and industry
regulation policy. DWER is responsible for regulating industrial emissions and discharges to the environment
through the Part V EP Act Works Approval and licensing process.
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Industrial premises with potential to cause emissions and discharges to air, land or water are known as ‘prescribed
premises’ and trigger regulation under the EP Act. Prescribed premises categories are outlined in Schedule 1 of
the Environmental Protection Regulations 1987.
The EP Act requires a works approval to be obtained before constructing a prescribed industrial premises and
makes it an offence to cause an emission or discharge unless a licence or registration is held for the premises.
The Facility was constructed and licensed in phases as outlined in Table 22.
Table 22

Phased works approvals and licensing of Sandy Ridge Facility.

Instrument

Scope

Granted/Amended

Works Approval W6243/2019/1

Install a wastewater treatment system and a
putrescible landfill to support an accommodation
village at site. Other ancillary infrastructure related to
mining operations was also approved under
W6243/2019/1

May 2019

Works Approval W6305/2019/1

Construct a waste storage facility at Sandy Ridge for
the temporary above-ground storage of waste while
the rest of the Facility continued to be constructed.
Included provisions for time limited operations while
the DWER assessed the application to licence the site
for solid waste and liquid waste storage.

December 2019

Works Approval W6308/2019/1

Construct infrastructure at Sandy Ridge for storing,
treating and disposing of intractable waste.

February 2020

Operating Licence L9240/2020/1

Categories 61 and 61A for up to 3,000 t of Class IV
and Class V wastes to be stored above-ground in
secure portion of East Yard and a newly constructed
liquid waste storage area known as the PFAS (Perand polyfluoroalkyl substances) Storage Area. Bulky
power poles that are unable to be contained in primary
packaging are authorised to be stored in shipping
containers in the East Yard.

June 2020

Operating Licence L9240/2020/1

Increase the amount of aboveground waste storage to
10,000 t and to allow use of infrastructure that had
been constructed under W6308/2019/1.

Amended in September
2020

Operating Licence L9240/2020/1

Increase the amount of above-ground waste storage to
15,000 t by using further infrastructure that had
finished construction under W6308/2019/1

Amended December
2020

Operating Licence L9240/2020/1

Categories 65 and 66. Dispose of waste into Cell 1 and
use the waste immobilisation plant to treat non-solid
waste.

Amended March 2021

On 29 July 2020, the Facility received a Licence to Operate (L9240/2020/1; Appendix E(A-1)) under Part V of the
EP Act. Following that, the Licence was amended on 10 September 2020, 1 December 2020 and 19 March 2021.
The Facility is currently approved to accept 100,000 tpa (combined) of liquid and solid waste (Category 61 and
61A), and approved to dispose of 280,000 tpa of Class IV and Class V intractable waste (combined) inside waste
cells at the Facility (Category 65 and 66).

4.5

Mining Act 1978

The Mining Act 1978 (WA) (the Mining Act) is the principal statute governing mining in Western Australia. The
Mining Act applies to mineral exploration and mining operations. “Mining operations” as defined under the Act
include the extraction of ores, removal of overburden, and processes such as crushing, leaching and evaporating
which are necessary to extract minerals from the ground.
“Minerals” are defined under the Mining Act to include all naturally occurring substances that are obtainable from
the ground by mining. However, the Mining Act does not apply to petroleum products or the quarrying of
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limestone, gravel, shale, non-mineral sand or clay on private land. These activities are dealt with under other
statutes.
Generally minerals are owned by the State, regardless of whether the minerals are on private land or Crown
(public) land. The Mining Act allows people to apply for rights to explore for and extract minerals. These rights,
including prospecting licences, exploration licences, retention licences and mining leases, are known collectively
as “mining tenements”.
The Department of Mines, Industry Regulation and Safety (DMIRS) is responsible for the administration of the
Mining Act.
There are the different types of mining tenements prescribed under the Mining Act:
–

Prospecting Licences (Sections 40 to 56).

–

Special Prospecting Licences for Gold (Sections 56A, 70 and 85B).

–

Exploration Licences (Sections 57 to 69E).

–

Retention Licences (Sections 70A to 70M).

–

Mining Leases (Sections 70O to 85A).

–

General Purpose Leases (Sections 86 to 90).

–

Miscellaneous Licences (Sections 91 to 94).

Tellus holds an exploration licence (E16/440) over 5,930 ha of land which has been explored since 2013. The
approved development envelope covers 1061 ha (17%) of the exploration lease (refer to Figure 24). Tellus was
granted a second exploration licence (E16/530) in July 2020, over 4,900 ha to the north of the Facility.
Tellus conducts its main mining activities within mining lease M16/574. Activities are conducted in accordance
with Mining Proposal (MP) and Mine Closure Plan (MCP) Reg ID 85106 approved March 2020. Reg ID 85106
replaced the previously-approved MP and MCP Reg ID 75521 in 2020 as a result of the Crown lease process.
Details of the approved activities for each tenement is provided in Table 23.
A summary of live Mining Act tenure at the Facility is provided in Table 23.
Table 23

Mining Act tenure

Tenement

Area (ha)

Granted

Key Activities

M16/574

874

13/03/2020

Mining and support activities

M16/540

133
(reduced upon grant
of Crown Lease and
M16/574)

13/08/2018

Mining and support activities

G16/021

253

21/03/2017

Accommodation Village

L16/119

644

14/08/2018

Access

L16/121

175

14/08/2018

Water infrastructure

L15/361

286

14/08/2018

Access

L15/362

145

14/08/2018

Access

E16/440

2891

23/01/2013

Exploration

4.6

Land Administration Act 1997

The Land Administration Act 1997 (WA) (LA Act) governs the disposition and management of Crown land in WA.
Among other things, the LA Act outlines the processes relating to Crown leases and reserves, Crown easements
and compulsory land acquisition. The Department of Planning, Lands and Heritage (DPLH) administers the LA
Act.
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The waste storage or permanent isolation aspect of the Proposal operates on land that was unallocated Crown
land and accordingly, required tenure granted pursuant to the LA Act (namely a Crown lease). This in turn
required the compulsory acquisition of rights and interests in the affected areas to the extent necessary to enable
the grant of the Crown lease and Crown easements.
Primarily, and in combination with the requirements of the Native Title Act 1993 (Commonwealth [Cth]), the
compulsory acquisition of native title rights and interests are required except to the extent that native title has
already been extinguished in those areas.
The approvals required under the LA Act comprise an order that interests in land may be taken under Section 165
of the LA Act, various steps, notices and orders under the compulsory acquisition processes in Parts 9 and 10 of
the LA Act to enable the taking of the relevant interests and the grant of the Crown lease and Crown easements.
In November 2019, the Facility’s Crown Lease (O289974) was granted. The Lease term is for 99 years from the
date of execution (27 November 2019).

4.7

Native Title Act 1993

The Native Title Act 1993 (NT Act) (Cth) regulates the recognition and protection of native title and, among other
things, specifies the procedures to be complied with for certain future acts which may affect native title, including
the valid grant of tenure.
The Proponent entered into a Project Native Title Agreement and Heritage Protection Agreement with the Marlinyu
Ghoorlie Native Title claimant group in June 2019. Both parties continue to honour both Agreements in good faith.

4.8

Radiation Safety Act 1975

The responsibility for the regulation of the use of radiation lies with the Radiological Council. The Council is an
independent statutory authority appointed under the WA Radiation Safety Act 1975 (RS Act) to assist the Minister
for Health to protect public health and to maintain safe practices in the use of radiation. The RS Act regulates the
keeping and use of radioactive substances, irradiating apparatus (e.g. x-ray equipment) and certain electronic
products (e.g. lasers, sun-tanning units, and UV transilluminators). The RS Act applies to both ionising and nonionising radiation. Registration and licensing are the principal means by which the use of radiation is regulated
and are dealt with in Part III of the RS Act.
Section 34 of the RSA deals with the issuing of disposal permits by the Council. A disposal permit authorises the
holder to deal with the substance, apparatus or product in a manner satisfactory to the Council in accordance with
the provisions of, and within the period specified in, that permit. Daily administration of the RS Act is handled by
personnel of the Radiation Health Unit.
The RS Act regulates keeping and use of:
–

Radioactive substances.

–

Irradiating apparatus such as x-ray equipment.

–

Specified electronic products such as lasers, sun-tanning units and UV transilluminators.

The RS Act and the associated Radiation Safety (General) Regulations 1983 require compliance with standards
and various codes of practice drawn up by the Australian Radiation and Nuclear Safety Agency.
Regulation 31A of the Radiation Safety (General) Regulations 1983 deals with the near-surface radioactive waste.
The regulations require the disposal facility, to comply with the requirements of the Code of practice for the nearsurface disposal of radioactive waste in Australia (1992) (RHS 35). Section 2.3 of this document is particularly
important, as it requires a Safety Assessment to be carried out to demonstrate that the Facility can meet
performance requirements.
The Council regulates the use of radiation primarily by the:
–

Registration of equipment, substances and products and the premises where they are manufactured,
operated, used or stored.

–

Licensing of individual to possess, use, operate, manufacture or otherwise deal with radiation source.
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The Council also has a role in:
–

Testing apparatus for compliance with the Regulations.

–

Setting standards for monitoring persons exposure to ionising radiation.

–

Recognising and listing training courses for licence holders.

In October 2019, Tellus was granted a Site Registration (RS 210/2018 30289) for storing radioactive substances in
the form of NORM at the Facility. In March 2021, the Site Registration was amended to include DSRS up to LLW
level of activity (Classification of Radioactive Sources (DSRS).
In due course, the Proponent is anticipating the Site Registration to be amended which will allow disposal of LLW
into the waste cell.

4.9

Australian Radiation Protection and Nuclear Safety
Act 1998

The Australian Radiation Protection and Nuclear Safety Act 1998 (ARPANS Act) is the principal law regulating
radioactive materials and activities. The objective of the ARPANS Act is to protect the environment, and the health
and safety of people from the harmful effects of ionising radiation.
The key provisions of the Act establish the Australian Radiation Protection and Nuclear Safety Agency
(ARPANSA) and regulate controlled material, apparatus and facilities. ARPANSA is the regulatory body for
Commonwealth agencies.
It is noted that APRANSA is not the regulatory body for activities that are not undertaken by the Commonwealth,
instead, these responsibilities are deferred to other authorities that are established in each State or Territory. The
agency produces guidance material on radioactive material and is informed by a range of advisory bodies
including the Radiation Health and Safety Advisory Council and Radiation Health Committee.

4.10

Nuclear Waste Storage and Transportation
(Prohibition) Act 1999

Tellus has clearly stated it will not store or dispose of nuclear waste, in accordance with the Nuclear Waste
Storage and Transportation (Prohibition) Act 1999 (NWS&T Act). The NWS&T Act defines nuclear waste as
material that is or contains radioactive material and is waste of a nuclear plant or results from the testing, use or
decommissioning of nuclear weapons.

4.11

Mines Safety and Inspection Act 1994

The WA Mines Safety and Inspection Act 1994 (MSI Act) imposes general duty of care provisions to maintain safe
and healthy workplaces at mining operations and protect people at work from hazards.
General duty of care obligations apply to:
–

Employers.

–

Employees.

–

Contractors and their employees.

–

Labour hire agents and workers.

–

People involved in the design, supply, installation and maintenance of plant.

The MSI Act outlines the obligations of each group and provides penalties for any breaches of those obligations to
help prevent unsafe situations. It provides a framework where the general duty of care is supported by
consultation, cooperation, workplace standards and procedures to resolve issues. The concept of general duty of
care is the guiding principle for all other parts of the MSI Act.
DMIRS is responsible for the administration of the MSI Act.
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The Mines Safety and Inspection Regulations 1995 describe some of the requirements that apply to specific work
situations. While the regulations must be complied with, the overriding responsibility is to comply with the general
duties in the MSI Act.

4.12

Rights in Water and Irrigation Act 1914

The WA Rights in Water and Irrigation Act 1914 (RIWI Act) provides for the regulation, management, use and
protection of water resources. This Act provides for a licensing system for taking water; and a permitting system
for activities that may damage, obstruct or interfere with water flow or the beds and banks of watercourses and
wetlands in proclaimed rivers, surface water management areas and irrigation districts.
Section 4 of the RIWI Act includes provision for the sustainable use and development of water resources,
protection of their ecosystems and the environment in which water resources are situated, and assisting the
integration of water resources management with other natural resources management.
DWER licenses activities under the RIWI Act as follows:
–

A Section 5C licence allows the licence holder to take water from a watercourse, well, and or, underground
source - unless a person holds a licence, any unauthorised taking of water is prohibited except where a
person has another right to do so, or is exempt from licensing

–

A Section 26D licence is required to:
•

commence, construct, enlarge, deepen or alter an artesian well [26A(1)]

•

commence, construct, enlarge, deepen or alter any non-artesian well in a proclaimed groundwater area
[26B (3) (a)].

Tellus has been granted a Licence to Take Water under the RiWI Act (GWL202536(1)), which allows abstraction
of 180,000 kL per annum.

4.13

Dangerous Goods Safety Act 2004

The Dangerous Goods Safety Act 2004 outlines the responsibilities and penalties for persons responsible, directly
or indirectly, for storing, handling, or transporting dangerous goods. The responsibilities include the need to notify
in certain instances and occurrences, and for those involved in the storage and handling of dangerous goods to
have suitable safety management systems, and for licencing of persons and vehicles involved with the transport of
dangerous goods.
Tellus was issued a Dangerous Goods Site Licence (DGS022452) for the Facility on 27 September 2018, which
authorises the storage of dangerous goods subject to conditions (Appendix E(A-2)).

4.14

Planning and Development Act 2005

The WA Planning and Development Act 2005 (PD Act) is the primary piece of legislation governing development
and subdivision in Western Australia, and its stated purposes are to provide for an efficient and effective land-use
planning system in the State, and to promote the sustainable use and development of land in the State.
In addition to their role in development control and local planning policy setting, local government authorities are
invited by the WAPC to provide comment on proposals for subdivision and amalgamation of any land within their
jurisdiction.
Under the PD Act, Local Shire Council planning approval for the establishment of the Facility was granted in April
2019. It is expected the Coolgardie Shire Council will be consulted by DWER regarding this Proposal.

4.15

Summary of approvals

Commonwealth and State legislation that has been achieved for the Facility and therefore applicable to this
Proposal is listed in Table 24. Other legislation that may be applicable to this Proposal is provided in Table 25.
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Table 24

Key legislation relevant to the approvals for the Sandy Ridge Facility

Legislation

Approval

Status

EPBC Act
(Australian)

Approval for the Proposal under Section 133.

Granted

EP Act (WA) –
Part IV

Statement that a Proposal may be implemented under Section 38.

Granted

EP Act (WA) –
Part V

Works Approval (under Section 54) and Licence (under Section 57) for the construction and operation of
kaolin processing plant.

Granted

EP Act (WA) –
Part V

Works Approval (under Section 54) and Licence (under Section 57) for the construction and operation of
waste repository (Class IV/V) and Class II landfill.

Granted

Mining Act
1978 (WA)

Mining lease under Section 71.
Grant of a general purpose lease in favour of Tellus under Section 86.
Miscellaneous licences under Section 91.
Mining Proposal and Mine Closure Plan under Section 82A(2).

Granted

Land
Administration
Act 1997

Crown Lease

Granted

Native Title
Act 1993

Native Title Agreement

Granted

Radiation
Safety Act
1975 (WA)

Registration (under Section 28)
Disposal Permit (under Section 34).

Granted
Pending
and under
assessment

Mines Safety
and Inspection
Regulations
1995 (WA)

Approval of the Radiation Management Plan under Part 16.

Approved

Mines Safety
and Inspection
Regulations
1995 (WA)

Approval of the Project Management Plan under Regulation 3.13.

Approved

Rights in
Water and
Irrigation Act
1914 (WA)

Grant of a Licence to Construct or Alter a Well under Section 26D and a Licence to Take Water under
Section 5C.

Granted
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Legislation

Approval

Status

Dangerous
Goods Safety
Act 2004 (WA)

Grant of a Dangerous Goods Site Licence under Part 4.

Granted

Planning and
Development
Act 2005 (WA)

Grant of a Development Approval under Section 162.

Granted
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Table 25

Other relevant legislation

Legislation

Application

Status / comment

Commonwealth legislation
Hazardous Waste
(Regulation of Exports
and Imports) Act 1989
(HWREI Act)

Part 2, Division 3 of the HWREI Act regulates export
and transit permits and, the grant of Basel
Convention permits.
The key provisions of the HWREI Act are:
• s. 17(1) - Minister must grant a permit in
certain circumstances. Where an applicant
seeks a Basel export permit, subject to the
provisions below the Minister must grant an
export permit if the Minister is satisfied of all the
criteria under s 17(1).
• s. 17(2A)-(5) – Minister has discretion not to
grant an export permit. Subsections 17(2A)-(5)
set out circumstances in which the Minister may
decide not to grant an export permit.
• s. 18A - export permits for final disposal may
be granted only in exceptional circumstances

Environmentally sound management' is defined in s. 4E of the HWREI Act to mean

'taking all practicable steps to ensure that the waste is managed in a manner that
will protect human health, and the environment, against the adverse effects that
may result from the waste'.
The availability of Tellus' Sandy Ridge facility means that it is no longer sufficient for Orica
to revert to exporting its hazardous waste without considering domestic alternatives as this
does not satisfy the test of taking 'all practicable steps' as provided in s. 4E

Western Australian legislation
Bush Fires Act 1954

Wildfire control.

The Facility has an approved Bushfire Management Plan in operation

Contaminated Sites
Act 2003 (WA)

Management of pollution.

Western Australian Department of Water and Environmental Regulation.

Nuclear Waste Storage
and Transportation
(Prohibition) Act 1999

Prohibits the storage, disposal or transportation of
certain nuclear material.

Refer to Section 4.16 for more information

Occupational Safety
and Health Act 1984
(OSH Act)

Radiation safety.

The Proponent operates within an approved Safety Management Plan which addresses
key requirements of the OSH Act

Soil and Land
Conservation Act 1945

Protection of soil resources.

The Proponent has undertaken multiple baseline soil sampling programs within the
approved development envelope and, approved miscellaneous tenure associated with
the project.
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Legislation

Application

Status / comment

Biodiversity
Conservation Act

Protection of threatened, rare or endangered
species.

The Proponent operates within approved flora and fauna environmental management
plans.
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4.16

Proposal relationship to the Nuclear Waste Storage
and Transportation (Prohibition) Act 1999

In 1999 Pangea Resources, a United Kingdom based company, identified Australia as a potential location for a
deep geological repository to store high level waste and spent fuel from nuclear power production (WNA, 2015b).
In response to Pangea Resources’ proposal, WA introduced the Nuclear Waste Storage and Transportation
(Prohibition) Act 1999.
The objects of this Act are:
–

To protect the health, welfare and safety of the people of WA; and

–

To protect the environment in which they dwell by prohibiting the establishment of a nuclear waste storage
facility in the state, the use of any place in the state for the storage or disposal of nuclear waste, and the
transportation in the state of nuclear waste.

The definition of nuclear waste in this Act is:
Nuclear waste means material –
a) that is or contains a radioactive substance; and
b) that –
i. is a waste of a nuclear plant;
ii. results from the testing, use or decommissioning of nuclear weapons.
The definition excludes radioactive waste substances, such as that which might be generated by mining or the oil
and gas industry, which are a result of naturally occurring uranium and thorium.
The Tellus Proposal differs from Pangea Resources’ proposal because Tellus has approval to accept LLW only. It
has no intention of accepting nuclear waste or nuclear material at the Facility. Pangea Resources proposed to
accept nuclear waste (high level waste and spent fuel).
The WA legislation definition of nuclear waste differs from the definition provided in the EPBC Act and EPBC
Regulations. Under Australian legislation, the Facility is deemed a ‘nuclear action’ because it proposes to accept
radioactive waste with activity concentrations greater than prescribed levels. While not accepting nuclear waste,
the label ‘nuclear’ is applied because it is proposed to accept NORMs, medical radioisotopes or commercial and
domestic radioactive equipment that may meet or exceed the threshold concentrations and activities prescribed in
Schedule 2 Part 2 of the Australian Radiation Protection and Nuclear Safety Regulations 1999 (Cth). This
exceedance of threshold concentrations automatically triggers the ‘nuclear action’, however, the material to be
accepted is still within the definition of LLW.

4.17

International conventions and treaties

4.17.1 London Protocol
The Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter 1972, or the
‘London Convention’, was one of the first global conventions to protect the marine environment from human
activities (International Maritime Organisation [IMO], 2015). In 1996, the London Protocol was agreed by Parties to
the Convention to further modernise the Convention and, eventually, replace it (IMO, 2015).
Under the London Protocol all dumping of wastes into the ocean is prohibited, except for possibly acceptable
wastes on the ‘reverse list’. The reverse list includes dredged material, sewage sludge, fish wastes, vessels and
platforms, inert inorganic geological material (e.g. mining wastes), bulky items primarily comprising iron, steel and
concrete, and carbon dioxide streams from carbon dioxide capture processes for sequestration.
The Protocol was adopted in 2006. There are currently 45 Parties to the Protocol, including Australia (IMO, 2015).
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The convention is implemented in Australia under the EPBC Act, the Environment Protection (Sea Dumping) Act
1981 and the Environmental Protection (Sea Dumping) Regulations 1983. The Act applies to all vessels, aircraft
and platforms in Australian waters and to all Australian vessels and aircrafts in any part of the sea.
The definition of Australian waters in this Act means:
1.

The territorial sea of Australia and any sea that is on the landward side of the territorial sea of Australia, other
than any part of the sea that is within the limits of a State or of the Northern Territory; or

1.

The territorial sea of an external Territory and any sea that is on the landward side of that territorial sea; or

2.

The exclusive economic zone adjacent to the coast of Australia or the coast of an external Territory; or

3.

Any other area of sea that is above the continental shelf of Australia or above the continental shelf of an
external Territory, and includes any area of sea that is declared by the regulations to be included in Australian
waters for the purposes of the Act.

Wastes generated in Australian waters, for example NORMs are prohibited from being disposed of in Australian
waters. The Proposal would provide a long-term storage solution for these wastes and aids Australia in complying
with the spirit and intent of the London Protocol.

4.17.2 Nuclear Non-Proliferation Treaty and Convention on the
physical protection of nuclear material
The Treaty on the Non-Proliferation of Nuclear Weapons (Non-Proliferation Treaty) (NPT) and the non-proliferation
safeguards system provided through the IAEA assist in limiting the spread of nuclear weapons and contributing to
international peace and security (Department of Foreign Affairs and Trade, 2015).
The Convention on the Physical Protection of Nuclear Material (CPPNM) is internationally legally binding and
establishes measures related to the prevention, detection and punishment of offenses relating to nuclear material
(IAEA, 2015). The Convention was signed at Vienna and at New York on 3 March 1980.
The Australian Safeguards and Non-proliferation Office (ASNO) ensures that Australia's international obligations
are met under the NPT, the safeguards agreement with the IAEA, the CPPNM and Australia's various bilateral
safeguards agreements (of which there are currently 20).
The ASNO’s requirements are adhered to, with Tellus ensuring the Proposal’s waste acceptance does not breach
any obligations for which ASNO is responsible for.

4.17.3 Basel Convention
The overarching objective of the Basel Convention is to protect human health and the environment against the
adverse effects of hazardous wastes. Its scope of application covers a wide range of wastes defined as
“hazardous wastes” based on their origin and/or composition and their characteristics, as well as two types of
wastes defined as “other wastes” - household waste and incinerator ash.
The provisions of the Convention centre around the following principal aims:
–

The reduction of hazardous waste generation and the promotion of environmentally sound management of
hazardous wastes, wherever the place of disposal;

–

The restriction of transboundary movements of hazardous wastes except where it is perceived to be in
accordance with the principles of environmentally sound management; and

–

A regulatory system applying to cases where transboundary movements are permissible.

The first aim is addressed through a number of general provisions requiring the observance of fundamental
principles of environmentally sound waste management (article 4).
Australia is a signatory to the Basel Convention. The objectives of the Basel Convention are to protect human
health and the environment against the adverse effects that may result from the generation, transboundary
movements and management of hazardous and other wastes.
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The Basel Convention is given effect in Australia by the HWREI Act, Part 2 of which regulates the grant of Basel
permits. Article 4(9)(a) of the Basel Convention provides that transboundary movement of hazardous wastes and
other wastes will only be allowed if the State of export 'does not have the technical capacity and the necessary
facilities, capacity or suitable disposal sites'.
Article 4 also provides that the transboundary movement in question can be carried out 'in accordance with other
criteria to be decided by the Parties, provided those criteria do not differ from the objectives of this Convention'.
Tellus is committed to the ensuring that the implementation of the Proposal is undertaken in accordance with this
Convention. Further, the operation of the Facility enhances Australia’s ability to comply with this Convention.

4.17.4 Stockholm Convention
The Stockholm Convention on Persistent Organic Pollutants (POP) was adopted on 22 May 2001 in Stockholm,
Sweden. The Convention entered into force in Australia on 17 May 2004. The objective of the Stockholm
Convention, is set forth in Article 1 (“Objective”): “Mindful of the precautionary approach as set forth in Principle 15
of the Rio Declaration on Environment and Development, the objective of this Convention is to protect human
health and the environment from persistent organic pollutants (POP).” A detailed analysis of the technical
guidelines applicable to POP is set out in Schedule 1 of the Convention.
Article 6 of the Convention is relevant because it deals with measures to reduce or eliminate releases from
stockpiles and wastes. Article 6(2)(b) of the Convention states that, as a signatory to the Convention, Australia
shall cooperate closely with the appropriate bodies of the Basel Convention on the control of transboundary
movements of hazardous waste and their disposal to determine what they consider to be the methods that
constitute environmentally sound disposal.

4.17.5 Minimata Convention
The Minamata Convention (as outlined in https://www.mercuryconvention.org/) on Mercury is a global treaty to
protect human health and the environment from the adverse effects of mercury. It was agreed at the fifth session
of the Intergovernmental Negotiating Committee on mercury in Geneva, Switzerland on 19 January 2013 and
adopted later that year on 10 October 2013 at a Diplomatic Conference (Conference of Plenipotentiaries), held in
Kumamoto, Japan.
The Minamata Convention entered into force on 16 August 2017, on the 90 th day after the date of deposit of the
50th instrument of ratification, acceptance, approval or accession.
The Convention draws attention to a global and ubiquitous metal that, while naturally occurring, has broad uses in
everyday objects and is released to the atmosphere, soil and water from a variety of sources. Controlling the
anthropogenic releases of mercury throughout its lifecycle has been a key factor in shaping the obligations under
the Convention.
Major highlights of the Minamata Convention include a ban on new mercury mines, the phase-out of existing ones,
the phase out and phase down of mercury use in a number of products and processes, control measures on
emissions to air and on releases to land and water, and the regulation of the informal sector of artisanal and smallscale gold mining.
The Convention also addresses interim storage of mercury and its disposal once it becomes waste, sites
contaminated by mercury as well as health issues. Sandy Ridge is an enabler for the Minimata Convention.
Tellus is committed to the ensuring that the implementation of the Proposal is undertaken in accordance with this
Convention.

4.18

Waste management policies

4.18.1 National Waste Policy
The National Waste Policy: Less Waste, More Resources (NWP) (DoE, 2015a), agreed to by all Australian
Environment Ministers in 2009, was the primary national guidance document for waste management in Australia at
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the time of the 2016 PER, however this document was updated in 2018. The National Waste Policy: Less Waste,
More Resources or NWP (DoE, 2015a), provided for a coherent, efficient and environmentally responsible
approach to waste management in Australia. The policy was updated in 2018, and prepared by the Australian
Government, state and territory governments, and the Australian Local Government Association, provides waste
management and resource recovery direction to 2030. The 2018 National Waste Policy (DAWE, 2018) provides a
framework for collective action by businesses, governments, communities and individuals until 2030.
The 2018 National Waste Policy:
–

Responds to the challenges facing waste management and resource recovery in Australia – excluding
radioactive waste

–

Reflects the global shift towards a circular economy – this includes the need for better resource-efficient
systems, products and services to avoid waste, conserve resources and maximise the value of all materials
used. It also acknowledges the need to improve our capacity to better design, reuse, repair and recycle the
goods we use

–

Provides a framework for businesses to embrace innovation and develop technologies that create new
opportunities

The NWP includes hazardous wastes and substances in the municipal, commercial and industrial, construction
and demolition waste streams and covers gaseous, liquid and solid wastes. Radioactive waste is excluded.
The Policy sets directions in five key areas and identifies 14 priority strategies that would benefit from a national or
coordinated approach. The strategies focus on (but are not limited to) waste avoidance, design, knowledge
sharing, education and behaviour change, product stewardship, a common approach, improving access,
increasing industry capacity, sustainable procurement, plastics and packaging, sound management of chemicals
and hazardous waste, reducing organic waste, data and reporting, market development and research.
The Facility has been developed with consideration of the NWP. This Proposal would support the following key
areas of the Policy:
–

A common approach - implement a common approach towards waste policy and regulation.

–

Sound management of chemicals and hazardous waste – Manage and regulate chemicals and wastes
throughout their lifecycle to minimise environmental and human health impacts and meet Australia’s national
and international obligations..

4.18.2 Western Australian Waste Strategy
The Western Australian Waste Strategy: ‘Creating the Right Environment’ (Western Australian Waste Authority,
2012) was the primary strategy for waste management and resource recovery in WA at the time of the 2016 PER,
however, the Waste Authority has since released a new strategy, the Waste Avoidance and Resource Recovery
Strategy 2030 (Western Australian Waste Authority, 2019). The objectives and targets of the current strategy are
as follows:
1.

Develop state-wide communications to support consistent messaging on waste avoidance, resource recovery
and appropriate waste disposal behaviours.

2.

A consistent three bin kerbside collection system, which includes separation of food organics and garden
organics from other waste categories, to be provided by all local governments in the Perth and Peel region by
2025 and supported by State Government through the application of financial mechanisms.

3.

Implement sustainable government procurement practices that encourage greater use of recycled products
and support local market development.

4.

Implement local government waste plans, which align local government waste planning processes with the
Waste Avoidance and Resource Recovery Strategy 2030.

5.

Review and update data collection and reporting systems to allow waste generation, recovery and disposal
performance to be assessed in a timely manner.

6.

Undertake a strategic review of Western Australia’s waste infrastructure (including landfills) by 2020 to guide
future infrastructure development.
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7.

Review the scope and application of the waste levy to ensure it meets the objectives of Waste Avoidance and
Resource Recovery Strategy 2030 and establish a schedule of future waste levy rates with the initial schedule
providing a minimum five-year horizon.

8.

Provide funding to promote the recovery of more value and resources from waste with an emphasis on focus
materials.

Tellus has developed this Proposal to support the objectives of the WA Waste Strategy by planning for the longterm storage and isolation of hazardous, intractable and LLW that cannot be recycled or recovered, thereby
catering for WA’s waste management needs.

4.18.3 Acceptance of interstate waste
The Facility is approved to accept interstate waste and waste within the EEZ. Tellus considers that it is important
that waste from across Australia can be accepted at the Facility, so that a solution can be provided for legacy and
emerging hazardous and intractable wastes around Australia identified in the National Waste Report 2020 (Blue
Environment 2020).

4.19

Plans and strategies relevant to the Proposal

A number of strategic plans have been prepared for the Goldfields-Esperance region. These plans are outlined
below and include:
–

Goldfields-Esperance Strategic Development Plan 2011–2021 (Regional Development Australia GoldfieldsEsperance, the Goldfield-Esperance Development Commission and the Goldfields Voluntary Regional
Organisation of [Local Government] Councils, 2012).

–

Goldfields-Esperance Regional Planning Strategy (Western Australian Planning Commission, 2000).

–

Goldfields-Esperance Regional Investment Blueprint (Goldfields-Esperance Development Commission,
2016).

–

Goldfields-Esperance Workforce Development Plan 2013–2016 (Department of Training and Workforce
Development, 2012).

–

Workforce Futures for the Goldfields-Esperance Region (Department of Education and Training State
Training Board, 2008).

The Proposal positively contributes to several of the initiatives put forward within the above plans. It would result
in significant social and economic benefits for the region including providing local employment opportunities, local
training opportunities, Indigenous employment and training opportunities, local business support and encourage
investment opportunities and regional development in the Goldfield-Esperance region.

4.19.1 Goldfields-Esperance Strategic Development Plan 2011–2021
The Goldfields-Esperance Strategic Development Plan 2011–2021 is the product of an extensive collaboration
between Regional Development Australia Goldfields-Esperance, the Goldfield-Esperance Development
Commission and the Goldfields Voluntary Regional Organisation of (Local Government) Councils (July 2012). It
establishes foundations for advancing long-term development in the region while identifying priority initiatives for
the current decade.
The plan is built on addressing the needs of the region, which include meeting infrastructure needs, developing
social infrastructure, addressing workforce requirements, addressing environmental challenges and diversifying
the economic base.
To address these needs, the critical aspirations for the plan are:
–

Effective and efficient infrastructure to meet regional demand.

–

Attraction and retention of the required workforce.

–

A quality of life that attracts and retains people in the region.

–

Development of renewable energy sources for the future.
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–

Regional decisions to address regional challenges.

4.19.2 Goldfields-Esperance Regional Planning Strategy
The Goldfields-Esperance Regional Planning Strategy developed by the Western Australian Planning Commission
(July 2000) identifies land use needs and growth requirements for the Goldfields-Esperance region.
The following represent the broad principles of the strategy:
–

Community principle: To respond to social changes and facilitate the creation of vibrant, accessible, safe and
self-reliant communities.

–

Infrastructure principle: To facilitate strategic development by ensuring that land use, transport and public
utilities are mutually supportive.

–

Environmental principle: To protect and enhance the key natural and cultural assets of the region and deliver
to all residents a high quality of life which is based on environmentally sustainable principles.

–

Economic principle: To actively assist in the creation of regional wealth, support the development of new
industries and encourage economic activity in accordance with sustainable development principles.

–

Regional development principle: To assist in the development of the region by taking account of the regions’
special assets and accommodating its individual requirements.

4.19.3 Goldfields Esperance Regional Investment Blueprint
The Goldfields Esperance Regional Investment Blueprint prepared by the Goldfields-Esperance Development
Commission (March 2016) is a roadmap for the future social and economic growth and prosperity of the region to
2050 (and beyond).
The following regional priorities are outlined in the blueprint:
–

Enhancing regional living (building healthy educated and inclusive communities, supporting skills
development and employability, conserving our natural environment, and improving services in regional
centres).

–

Enabling infrastructure (expanding and improving infrastructure to move, transport and connect digitally as
well as providing new energy sources and accessible reliable utilities).

–

Fostering an innovative economy (focusing on investment, market development, creativity and innovation).

4.19.4 Goldfields-Esperance Workforce Development Plan 2013–2016
The Goldfields-Esperance Workforce Development Plan 2013–2016 was developed by the Department of Training
and Workforce Development (2012). The plan aims to build, attract and retain a skilled workforce to meet the
economic needs of the Goldfields-Esperance region.
The following represent the goals of the plan:
–

Strategic goal 1: Increase participation in the workforce particularly among the underemployed and
disengaged, mature aged workers, Aboriginal and Torres Strait Islander and other under-represented groups.

–

Strategic goal 2: Supplement the WA workforce with skilled migrants to fill employment vacancies unable to
be filled by the local workforce and address those factors which support a growing workforce.

–

Strategic goal 3: Attract workers with the right skills to the WA workforce and retain them by offering access to
rewarding employment and a diverse and vibrant community and environment to live in.

–

Strategic goal 4: Provide flexible, responsible, and innovative education and training which enables people to
develop and utilise the skills necessary for them to realise their potential and contribute to WA’s prosperity.

–

Strategic goal 5: Plan and coordinate a strategic WA Government response to workforce development issues
in WA.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

92

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________

4.19.5 Workforce futures for the Goldfields-Esperance Region
The Workforce Futures for the Goldfields-Esperance Region was prepared by the Department of Education and
Training State Training Board (2008) in a response to serious labour shortages across a range of sectors and
occupational groups that threatened to constrain economic growth and prevent the region from fully meeting its
potential. The project culminated in the preparation of a workforce plan.
The plan focuses on three key themes:
–

Attraction and retention of jobs.

–

Education and training.

–

Regional monitoring, evaluation and plan implementation.

4.20

Policies, guidelines and codes of practice relevant
to the Proposal

Applicable guidelines and codes of practices that are relevant to environmental management of the proposal are
outlined in Table 26.
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Table 26

Relevant guidelines and codes of practice

Key Environmental Factor

Relevant policy, guidelines and codes of practice (see the ESD in Appendix A.1)

Flora and vegetation

Relevant EPA policies and guidelines
•

Checklist for documents submitted for EIA on marine and terrestrial biodiversity.

•

Environmental Offsets Policy, Perth, Western Australia (Government of Western Australia, 2011).

•

Environmental Offsets Guidelines, Perth, Western Australia (Government of Western Australia, 2014).

•

Technical Guide – Flora and Vegetation Surveys for Environmental Impact Assessment (EPA and Department of
Parks and Wildlife, 2016).
Relevant Commonwealth policies and guidelines
•

Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy (Department of
Sustainability, Environment, Water, Population and Communities (DSEWPAC)*, 2012).

•

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth of Australia, 2016).
Technical guideline
•
Terrestrial environmental quality

A review of existing Australian radionuclide activity concentration data in non-human biota inhabiting uranium
mining environments. Technical Report 167 (ARPANSA, 2014a).

Relevant EPA policies and guidelines
•

Guidance for the Assessment of Environmental Factors. Rehabilitation of Terrestrial Ecosystems. No. 6 (EPA,
2006).

•

Environmental Protection Bulletin No. 19 EPA involvement in mine closure (EPA, 2015b).

•
Guidelines for Preparing Mine Closure Plans, Perth, Western Australia (EPA and DMP, 2015).
Relevant Commonwealth policies and guidelines
•

National Waste Policy: Less Waste, More Resources (Department of the Environment, Water, Heritage and the
Arts, 2015).

•

2018 National Waste Policy: Less Waste, More Resources (Department of Water and the Environment, 2018).

•

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999 – Draft
(Commonwealth of Australia, 2015).
Technical guideline
•
Fauna

Leading practice sustainable development program for the mining industry (DRET^, 2008).

Relevant EPA policies and guidelines
•

EPA Position Statement No. 3 Terrestrial Biological Surveys as an Element of Biodiversity Protection (EPA,
2002).

•

Guidance Statement No. 56 Terrestrial Fauna Surveys for Environmental Impact Assessment in Western
Australia June 2004 (EPA, 2004b).

•

Guidance Statement No. 20 Sampling of Short Range Endemic Invertebrate Fauna for Environmental Impact
Assessment (EPA, 2009).
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Key Environmental Factor

Relevant policy, guidelines and codes of practice (see the ESD in Appendix A.1)
•

Technical Guide – Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment. Technical report
of the Environmental Protection Authority and the Department of Environment and Conservation (Hyder et al.,
2010).

•

Environmental Offsets Policy, Perth, Western Australia (Government of Western Australia, 2011).

•
Environmental Offsets Guidelines, Perth, Western Australia (Government of Western Australia, 2014).
Relevant Commonwealth policies and guidelines

Inland waters environmental quality

•

Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy (DSEWPAC,
2012).

•

Guide for Radiation Protection of the Environment. RPS G-1 (ARPANSA, 2015).

•

National Recovery Plan for Malleefowl Leipoa ocellata (Benshemesh, 2007).

•

Survey Guidelines for Australia's Threatened Birds. EPBC Act survey guidelines 6.2 (Department of the
Environment, Water, Heritage and the Arts, 2010).

•

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999 – Draft
(Commonwealth of Australia, 2015).

Relevant EPA policies and guidelines
•

Guidance for the Assessment of Environmental Factors. Rehabilitation of Terrestrial Ecosystems. No. 6 (EPA,
2006).

•

Guidelines for Preparing Mine Closure Plans, Perth, Western Australia (EPA and Department of Mines and
Petroleum (DMP), 2015).

•
Environmental Protection Bulletin No. 19 EPA involvement in mine closure (EPA, 2015b).
Relevant Commonwealth policies and guidelines
•
Human health

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999 – Draft
(Commonwealth of Australia, 2015).

Relevant EPA policies and guidelines
•

Guidance Statement No. 55: Guidance for the assessment of environmental factors – Implementing best practice
in proposals submitted to the environmental impact assessment process, Perth, Western Australia (EPA, 2003).

•

Guidance Statement No. 3 Separation Distances between Industrial and Sensitive Land Uses (EPA, 2005).

•

Guidance for the Assessment of Environmental Factors. Rehabilitation of Terrestrial Ecosystems. No. 6 (EPA,
2006).

•

Consideration of environmental impacts from noise (EAG13) (EPA, 2014a).

•

Guidelines for Preparing Mine Closure Plans, Perth, Western Australia (EPA and DMP, 2015).

•
Environmental Protection Bulletin No. 19 EPA involvement in mine closure (EPA, 2015b).
Relevant Commonwealth policies and guidelines
•

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999 – Draft
(Commonwealth of Australia, 2015).
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Key Environmental Factor

Relevant policy, guidelines and codes of practice (see the ESD in Appendix A.1)
•

National Environment Protection (Movement of Controlled Waste between States and Territories) Measure 1998
(as amended) (NEPC +, 1998a).
National technical guidelines
•

Code of Practice for the near-surface disposal of radioactive waste in Australia (NHMRC, 1992).

•

Classification and Disposal of Radioactive Waste in Australia – Consideration of Criteria for Near Surface Burial
in an Arid Area. Technical Report Series No. 152 (ARPANSA, 2010).

•

Code for the Safe Transport of Radioactive Material. RPS C-2 (ARPANSA, 2014b).

•

Leading practice sustainable development program for the mining industry (DRET, 2008).

•
Australian Drinking Water Guidelines (NHMRC, 2011 as amended 2016).
State technical guidelines

Heritage

•

Landfill Waste Classification and Waste Definitions (DEC, 1996 as amended 2019).

•

Assessment and Management of Contaminated Sites (Department of Environment Regulation (DER)~, 2014).

•

Managing naturally occurring radioactive material (NORM) in mining and mineral processing - Guidelines:
o NORM-4.1 Controlling dust strategies.
o NORM-5 Dose assessment (DMP, 2010).

•

Guidance Note on Public Health Risk Management of Asbestiform Materials Associated with Mining (Department
of Health, 2013).

Relevant EPA policies and guidelines
•
Guidance Statement No. 41 Assessment of Aboriginal Heritage (EPA, 2004c).
Relevant Commonwealth policies and guidelines
•

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999 – Draft
(Commonwealth of Australia, 2015).
Relevant technical guideline
•
Offsets

Aboriginal Heritage – Due Diligence Guidelines. Version 3.0. (Department of Aboriginal Affairs (DAA)# and
Department of the Premier and Cabinet (DPC)&, 2013).

Relevant EPA policies and guidelines
•

Environmental Offsets Policy, Perth, Western Australia (Government of Western Australia, 2011).

•

Environmental Offsets Guidelines, Perth, Western Australia (Government of Western Australia, 2014).

•
Environmental Protection Bulletin No. 1 - Environmental offsets (EPA, 2014b).
Relevant Commonwealth policies and guidelines
•

Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy (DSEWPAC,
2012).

•

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999 − Draft
(Commonwealth of Australia, 2015).
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Key Environmental Factor

Relevant policy, guidelines and codes of practice (see the ESD in Appendix A.1)

Rehabilitation and decommissioning

Relevant EPA policies and guidelines
•

Guidance for the Assessment of Environmental Factors. Rehabilitation of Terrestrial Ecosystems. No. 6 (EPA,
2006).

•

Guidelines for Preparing Mine Closure Plans (EPA and DMP, 2015).

•
Environmental Protection Bulletin No. 19 EPA involvement in mine closure (EPA, 2015b).
Relevant Commonwealth policies and guidelines
•

Outcomes-based Conditions Policy Environment Protection and Biodiversity Conservation Act 1999 - Draft
(Commonwealth of Australia, 2015).
Relevant technical guideline
•

Leading practice sustainable development program for the mining industry (DRET, 2008).
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5.

Environmental impact assessment
process

5.1

Purpose of the environmental impact assessment
process

The environmental assessment process serves an important procedural role in the overall decision-making
process of the EPA by promoting transparency and public involvement.
The environmental assessment process combines research from a wide variety of scientific disciplines and
aspects (e.g. water, ecology, climate, social etc.). It assists in assessing whether Proposals may positively or
negatively impact the environment through various stages of proposed activities (e.g. construction, operation and
closure).
The objective of the environmental assessment process is to inform (regulatory) decision-makers and the public of
potential environmental consequences of implementing a proposed development. A successful environmental
assessment process identifies alternatives and mitigation measures to reduce the environmental impact of a
Proposal (ELAW, 2010).

5.2

Benefits of the environmental impact assessment
process

The benefits of carrying out an environmental impact assessment include:
–

Screening out environmentally inappropriate options within a development.

–

Identifying feasible Proposal alternatives.

–

Modifying design to enhance potentially beneficial Proposal impacts.

–

Modifying designs to reduce potentially adverse environmental impacts.

–

Predicting significant positive and/or adverse impacts through risk assessment.

–

Identifying management measures to avoid, reduce, offset or eliminate major adverse impacts.

–

Engaging and informing potentially affected communities and individuals.

–

Assisting in decision making and the development of appropriate conditions of consent.

The environmental assessment process, while not uniform in Australia, generally consist of a series of procedural
steps that culminate in a written impact assessment report that would inform regulators whether to approve or
reject a proposed development. The environmental assessment process that is undertaken in WA by the EPA is
explained further below.

5.3

Tellus’ environmental assessment process for this
Proposal

An environmental risk assessment of the key environmental factors was undertaken relating to the proposed
alignment of the gate waste acceptance rate at the Facility from 100,000 tpa to 280,000 tpa of Class IV and
Class V wastes (this 2021 Proposal). As previously noted, this proposed alignment would not result in an
additional waste disposal rate at the Facility which is approved at 280,000 tpa of Class IV and Class V wastes.
The environmental risk assessment has been undertaken to support this Referral. It provides relevant information
to assist the EPA in making its decision.
In its assessment of environmental risk associated with the proposed alignment of the gate waste acceptance rate
at the Facility, Tellus accounted for:
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–

The potential impacts to the key environmental factors (that were previously identified and assessed in the
2016 PERR) which are Terrestrial Environmental Quality, Flora and Vegetation, Terrestrial Fauna, Human
Health and Inland Waters Environmental Quality.

–

The potential additional impacts to another key environmental factor which is Social Surrounds.

–

The EPA’s environmental objectives for Terrestrial Environmental Quality, Flora and Vegetation, Terrestrial
Fauna, Human Health, Social Surrounds and Inland Waters Environmental Quality.

–

Confidence in the risk mitigation and control measures proposed by Tellus.

–

The relevant EP Act principles, including the precautionary principle and the principle of waste minimisation.

5.3.1

Objectives

The Proposal’s environmental risk assessment was undertaken to:
–

Identify and discuss potential hazards generated or affected by the Proposal.

–

Identify relevant potential direct and indirect consequences of the identified hazards, and to determine their
associated likelihood.

–

Quantify and qualify risks to identify the key environmental issues that require detailed assessment, and to
provide a mechanism to focus a range of management responses to adequately manage those risks.

–

Identify levels of uncertainty about estimates of risks and the effectiveness of risk controls in mitigating risk.

–

Identify stakeholders who may be subject to residual risks.

–

Provide transparent and auditable guidance in decision making for mitigation prioritisation, and if necessary,
the process for escalation.

–

Demonstrate that the Proposal represents best practicable technology, which implements best practicable
measures and industry standards, where applicable.

5.3.2

Methodology

The risk assessment methodology used by Tellus is based upon the broad definitions and methodology and
principles outlined in AS/NZS ISO 31000:2018. The risk significance is presented on a scale of ‘eliminated’, ‘low’,
‘medium’, ‘high’ and ‘extreme’, which can be analysed to evaluate impacts which are essentially incomparable.
For example, comparing the potential changes (both adverse and beneficial) to air quality can be compared to the
potential changes for other environmental considerations (e.g. water quality). The risk significance is a defined
value that is influenced by the assessed ‘likelihood’ and ‘consequence’.
The risk significance can be used to highlight the need for the application of appropriate controls and mitigation
measures. It is noted that the above approach is designed to provide an overall view of impact risks. Raw risk
levels are assessed as that which would exist if there were no controls or mitigation measures in place, and
residual risk levels are assessed as that which would exist once there are controls or mitigation measures in place.
An environmental risk assessment (Appendix F(A-2)) was undertaken to identify, evaluate and mitigate the
potential environmental impacts of the Proposal. As the environmental impact assessment included input from a
wide range of technical disciplines, a standardised environmental risk assessment was undertaken to ensure
consistency in determining the level of risks. This standardised approach supplemented the impact assessment
by providing clear, more readily comparable conclusions regarding the significance of impacts.
The standardised risk assessment for the Proposal involved:
–

Defining the environmental and social values, resources and receptors.

–

Describing the potential impacts (hazards) that may arise as a result of the Proposal.

–

Assessing the likelihood of an impact occurring as a result of the hazard.

–

Assessing the consequence of an impact occurring as a result of the hazard.

–

Assigning an inherent (pre-mitigation) risk rating.

–

Identifying management and/or mitigation measures to address the hazard.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

99

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________
–

Evaluating the residual likelihood of an impact occurring as a result of the hazard.

–

Evaluating the residual consequence of an impact occurring as a result of the hazard.

–

Assigning a residual (post-mitigation) risk rating.

This approach assists to highlight the risks that are a priority to be addressed, and which need the most urgent
and stringent mitigation/management measures to be applied (i.e. hazards with the highest residual risk rating).
The environmental and social systems, resources and receptors potentially affected by the Proposal were defined
through desktop-based research, field surveys and consultation with local communities, regional stakeholders, and
with key agencies within the WA Government.

5.3.3

The nature of an identified hazard

By definition, a ‘hazard’ is described as a source of potential harm, but as the risk assessment methodology may
be used to identify beneficial impacts in this context a ‘hazard’ is identified as impact of the Proposal (of
“beneficial”, “neutral” or “adverse” nature). For the purposes of this assessment, the descriptors presented in
Table 27 are used to describe the nature of an identified hazard.
Table 27

Nature of a hazard

Nature

Descriptor

Beneficial

the hazard has a potential beneficial impact upon the
environment

Neutral

the hazard has neither a beneficial or adverse impact on the
environment. Occasionally, the term ‘benign’ is used.
Typically, a hazard will be categorised as having a neutral
nature post-mitigation.

Adverse

the hazard has a potentially adverse impact on the
environment

5.3.4

Evaluating likelihood

The ‘likelihood’ of a hazard and an impact occurring can be described in terms of probability. Overlaying this is the
need to recognise that uncertainty may be associated with potential risks occurring, particularly during the initial
risk assessment process. Where scientific uncertainty exists, a precautionary approach was taken which identified
a higher level of risk. Each identifiable impact can be assigned a likelihood of occurring, ranging from ‘Remote’ to
‘Almost certain’.
In simplifying the ‘likelihood’ of potential hazards for the purpose of a risk assessment, an element of subjectivity is
introduced. The purpose of the risk assessment is not necessarily to agree on the probability of any particular
impact, but to facilitate an understanding of the relative probability of different impacts.
The pre-mitigation assessment of likelihood needs to account for the probability of an identified hazard occurring,
assuming the incorporation of ‘designed-in’ mitigation, that is, measures that are required to comply with
legislation, relevant guidance, or otherwise which is intrinsic to the design specification upon which the
development proposal has been based.
Columns two to four in Table 28 give descriptions that elaborate on the possible likelihood categories. These are
presented to help view the impact from different perspectives.
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Table 28

Likelihood of a hazard

Likelihood

Description

Probability

Mid interval

Community outlook

Eliminated

Would not occur because of
being designed out of the
Proposal

P0

0.00

Not affected

Remote

May occur only in exceptional
circumstances

0.01<P<0.10

0.05

Few or no people
affected or interested

Unlikely

Could occur at some time

0.11<P<0.40

0.25

Some people affected

Possible

Might occur at some time

0.41<P<0.60

0.50

Many people affected

Likely

Will probably occur in most
circumstances

0.61<P<0.90

0.75

Most people affected

Almost
certain

Is expected to occur in most
circumstances

0.91<P<1.00

0.95

Almost everyone
affected

5.3.5

Evaluating consequence

To determine the ‘consequence’ of an identified hazard, clearly described thresholds were developed which
included the scale of potential impact, its geographic extent, duration, ecological and social sensitivity, reversibility,
and potential cumulative effects. The purpose of the risk assessment is not necessarily to agree on the defined
consequence of any particular hazard, but to facilitate an understanding of the relative impacts.
Consistent with the assumptions for ‘likelihood’, the pre-mitigation assessment of consequence needs to address
the severity of an identified hazard occurring, assuming the incorporation of ‘designed-in’ mitigation, that is,
measures that are required to comply with legislation, relevant guidance, or otherwise which is intrinsic to the
design specification upon which the development proposal has been based.
Table 29 provides descriptions that elaborate on the possible consequence categories. These are presented to
help view the impact from different perspectives.
Table 29

Consequence of a hazard

Consequence
descriptor

Description (examples)
Health

Environmental

Financial Loss

Project
Delivery

Social

Insignificant

No
injuries

None

Low financial
loss.

Trivial.

Insignificant.

Minor

First aid
treatment

On-site release
immediately
contained

Medium financial
loss

Project can be
completed with
changes.

Additional local
engagement

Moderate

Medical
treatment
required.

On-site release
contained with
outside
assistance

High financial
loss

Project can be
completed with
moderate
changes.

Additional
meetings

Major

Extensive
injuries

Off-site release
with no
detrimental
effects

Loss of
production
capability Major
financial loss

Project can
only be
completed with
major changes
(redesign)

Reactive media
plan, recovery
plan, working
committees

Catastrophic

Mortality

Toxic release
off-site with

Cessation of
production

Project
incapable of

No social
licence to
operate
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detrimental
effect

5.3.6

capability / Huge
financial loss

completion /
unviable

Evaluating risk

The risk of an identified hazard (sometimes also called the ‘significance’) was determined as a product of the
likelihood of the hazard and its consequence on the environment, resource, social value or receptor that it would
potentially impact, or as a consequence to the delivery of the Proposal, assuming that the mitigation required to
comply with legislation, relevant guidance and the design specifications for the Proposal have been implemented.
To standardise the significance rating assigned to potential environmental impacts, a matrix was developed and a
multi-disciplinary risk workshop was held by key members of the Tellus team (March 2021). A generic set of risk
definitions is provided in Table 30 and this approach enables a consistent description of risks (of either ‘adverse’ or
‘beneficial’ nature). For each key environmental factor, the significance criteria are made relevant to the topic
being considered.
Table 30

Risk significance criteria

Significance

Criteria

Eliminated

As a consequence of mitigation, the likelihood and/or the consequence has been removed.

Low

These impacts are recognisable, but acceptable within the decision-making process. They are still
important in the determination of environmental management requirements. These impacts tend to be
short term, or temporary and at the local scale.

Medium

These impacts are relevant to decision making, particularly for determination of environmental
management requirements. These impacts tend to range from long to short term and, occur over
medium scale areas or focused within a localised area. Environmental receptors are moderately
sensitive, and/or the impacts are of regional or local significance.

High

These impacts are likely to be of importance in the decision-making process. They tend to be
permanent, or otherwise long to medium term, and can occur over large or medium scale areas.
Environmental receptors are high to moderately sensitive, and/or the impacts are of state significance.

Extreme

These impacts are considered critical to the decision-making process. They tend to be permanent, or
irreversible, or otherwise long term, and can occur over large scale areas. These effects are generally
but not exclusively associated with sites and features of and/or the impacts of national importance.
Typically, mitigation measures are unlikely to remove such effects.

5.3.7

Risk assessment matrix

Based on the assessment of likelihood and consequence, any foreseeable impact can be assigned a significance
of risk, as defined in Table 31. The EIS is at this point intended to focus on potentially significant environmental
risks and impacts.
Table 31 is to be read as a matrix, with consequence as a scale across the top row and likelihood as a scale on
the left column. Any potential risks that fall in the top right of the matrix are addressed as key environmental
issues requiring detailed environmental assessment in subsequent environmental impact assessment. Risks that
fall into the bottom right of the matrix can be addressed as other issues.
For example, a pre-mitigated hazard may be determined to be “possible” in likelihood and “minor” in terms of
consequence. Using the matrix presented in Table 31, the pre-mitigated risk was evaluated as being a “medium”
risk.
The assessment is further required to assess potential risks in accordance with the EPBC Act Significant Impact
Guidelines for Matters of National Environmental Significance (MNES), and as such mitigation measures may be
proposed where the determined risk is less significant and/or where the duration of effects might be short-term or
temporary.
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Table 31

Risk significance matrix

Consequence

Eliminated

Insignificant

Minor

Moderate

Major

Catastrophic

Almost certain

Eliminated

High

High

High

Extreme

Extreme

Likely

Eliminated

Medium

Medium

High

High

Extreme

Possible

Eliminated

Low

Medium

Medium

High

High

Unlikely

Eliminated

Low

Low

Medium

Medium

High

Remote

Eliminated

Low

Low

Low

Medium

Medium

Eliminated

Eliminated

Eliminated

Eliminated

Eliminated

Eliminated

Eliminated

Likelihood

5.3.8

Duration

This assessment also requires consideration of the duration of the impact. The definitions used to describe the
duration of an identified hazard are provided in Table 32.
Table 32

Risk duration

Duration of environmental effects

Period

Temporary

Days to months

Short-term

Up to 1 year

Medium-term

From 1 to 5 years

Long-term

From 5 to 25 years (approval period)

Permanent/irreversible

Over multiple generations (post Facility
closure)

5.3.9

Key considerations

Key considerations for preferred mitigation measures were to:
–

Respond to the appropriate level in the ‘mitigation hierarchy’ (i.e. avoid; minimise; rehabilitate; manage; offset
or compensate).

–

Discuss if mitigation measures were reasonable and appropriate in terms of effort and expense to the
significance and nature of the identified potential impact.

The level of mitigation measures proposed should respond to the significance of the relevant risks identified. For
example, an impact considered to be of extreme significance would need to be met with a high level of mitigation
that avoids, eliminates or makes provisions for offsetting (if required). Conversely, an impact that was of low
significance may either not require mitigation or only require management by control of impacts through day-to-day
management with occasional monitoring required as validation, for example. It is worth noting that a low
significance risk does not exclude the provision of mitigation, and the risk assessment demonstrates that a range
of mitigation options are provided to manage low significance risks.

5.3.10 Mitigation approach
Table 33 provides a summary of the approach that was implemented when developing mitigation and
management measures. This approach verifies that the level of mitigation proposed for each factor was
appropriate, and in proportion to the level of impact significance.
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Table 33

Management and mitigation measures

Initial impact significance rating

Mitigation response

Eliminated

No mitigation or management is typically required because
the risk has been removed by either removing the risk through
design changes and/or consultation with key stakeholders.

Low

Management of impacts should be addressed in day to day
management. Monitoring may be required to validate that
impacts are low.

Medium

Management of impact will be required and closely monitored
to check that impacts are not more severe than predicted.
Replacement may be required where consequence of the
action on resources of low or moderate value is extreme (i.e.
complete loss of the resource).
Rehabilitate disturbed areas is likely and monitoring required
to check effectiveness of mitigation measures.

High

High impacts must be avoided wherever possible and
otherwise offset or fully compensated.
An environmental bond must be in place.
Ongoing monitoring is recommended to confirm effectiveness
of mitigation and management measures.

Extreme

Risks must be designed out, eliminated, or fully offset or
compensated with offset and / or compensation measures in
place before the project proceeds.
International and national standards will need to be complied
with and specialists with internationally or nationally
recognised expertise should be involved in development and
implementation of mitigation and offsetting.
High level of ongoing monitoring is required to confirm
effectiveness of mitigation measures and whether additional
mitigation or other corrective actions are required.

As previously stated, the pre-mitigation risk assessment assumes the incorporation of ‘designed-in’ mitigation that
is required to comply with legislation, relevant guidance, or otherwise which is intrinsic to the design specification
upon which the Proposal has been based.
Once additional mitigation and management measures were identified, the post-mitigation risks (sometimes called
‘residual risks’) were assessed. By implementing the mitigation and management measures, the likelihood and
sometimes the consequence of a risk occurring would mean that the risk posed by the hazard is minimised or
ideally eliminated.
The assessment of, and compliance with, international and national standards was undertaken in development
and implementation of Proposal’s mitigation and management techniques.

5.3.11 Confidence
The confidence of mitigation is assigned according to the descriptors in Table 34.
Table 34

Confidence descriptors for mitigation options

Confidence
descriptor

Examples

High

Proven Best Practice Measures (BPM).
Best Available Technology (BAT).
Environmentally Sound Management (ESM).
Policy and guidance.

Moderate

Effective mitigation strategy and considered standard practice.
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Confidence
descriptor

Examples
Is not documented as BPM, BAT, ESM, or satisfying all requirements of policy and guidance.

Low

Technology has not been demonstrated in industry.
Not yet tried and/or tested.
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6.

Stakeholder consultation and engagement

6.1

Introduction

The method for community consultation and engagement was developed in accordance with the International
Association of Impact Assessment’s Social Impact Assessment: Guidance for Assessment and Managing the
Social Impacts of Projects (2015) and the Proponent’s internal communication plan for major projects, and project
specific Stakeholder Engagement Plan. The main steps in the consultation and stakeholder engagement process
were to:
–

Agree on a consultation strategy.

–

Identify key stakeholders.

–

Implement the strategy.

–

Record stakeholder feedback.

The Proponent’s vision for engagement and consultation has always been to understand the potential negative,
neutral or positive aspects of its proposed development at Sandy Ridge and consider any changes to construction
and operation activities as a result. Once operational Tellus will maintain records of stakeholder engagement and
public comment and responses to matters raised.

6.2

Consultation strategy

Since early 2015, the Proponent has prepared its own communication plan and engagement strategy as
development of the Sandy Ridge Facility progressed. The Strategy was founded on consultation around major
milestones, for example, public review of the draft ESD, public consultation of the PER, construction of the Facility
and more recently, operation of the Facility. During these milestone stages period, the proponent undertook
consultation with the community, community groups, businesses and relevant government agencies.
The purpose of Tellus’ consultation strategy undertaken to date and for the revised proposal has been to:
–

Identify key community and government stakeholders (refer to section 6.4).

–

Inform the wider community about the nature of the revised Proposal.

–

Involve relevant government agencies.

–

Advise stakeholders of the revised proposal and its potential environmental benefits and risks.

–

Record comments and issues about the revised proposal.

–

Seek ideas from interested parties to be considered before final design of the revised proposal is approved.

–

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

–

Agree on how to capture, collate and analyse feedback for its forward engagement program.

6.3

Post-PER consultation

Tellus has undertaken significant engagement with stakeholders for the Project over the last six years. All
consultation activities and stakeholder communications are maintained in a dedicated system that assists Tellus
with record keeping, analysis, tracking trends and planning future consultation.
A comprehensive program of stakeholder engagement was conducted as part of the 2016 PER and is still
continuing.
Since the grant of MS 1078, stakeholder engagement has focussed on regulator and agency communication to
refine the Facility design and operation. Tellus has presented at industry and environmental professional forums,
as well as informal community events.
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The main topics raised since June 2018 from all stakeholders has been sponsorship opportunities, waste
management concerning interstate waste acceptance, traffic and the Mt Walton Access Road as well as closure of
the facility.

6.4

Key stakeholders

With respect to the revised proposal, the Proponent commenced initial consultation with DWER and DPLH in
February 2021. Following that, the steps involved in the consultation process included Tellus identifying and
agreeing key stakeholders, implementing its consultation and engagement strategy that was based on internal
management standards, and where appropriate recording stakeholder feedback within its accredited quality
management system and environmental management system (i.e. ISO 9001 and 14001).
Stakeholders were identified as individuals or organisations that may be interested in or affected by the revised
Proposal. A project specific consultation and engagement strategy was developed to ensure effective and timely
consultation activities during the development of the section 38 referral and the supporting document.
Stakeholders were engaged using a range of consultation and communication techniques, including face-to-face
meetings, workshops, community information sessions, telephone and email communications, as well as media
releases, radio interviews and website updates. These were supported by stakeholder feedback mechanisms,
including a company-specific email address.
Early engagement with DWER identified further technical studies for the section 38 Referral (e.g. traffic impact
assessment). Government feedback is also likely to influence the design of the revised Proposal. Stakeholder
consultation will be ongoing throughout the environmental impact assessment process and over the Project’s life.
The Proponent defined its key stakeholders for the Project in 2015 and did this by assessing its proposed
operations and what potential impacts (beneficial or negative) it may have during pre-development, construction,
operation, mine closure and decommissioning. A list of key stakeholders is summarised in Table 35.
Table 35

Stakeholder list through the development of the Proposal

Stakeholder category

Sector / group

Indigenous Australians

•

Marlinyu Ghoorlie Native Title claimant group.

Government

•

Commonwealth government representatives.

•

WA Government representatives.

•

Local government representatives from the Shire of
Coolgardie, Shire of Yilgarn and Kalgoorlie-Boulder City
Council.

•

Community groups.

•

Environmental groups.

•

Research institutions.

•

Private sector service providers (including Indigenous
businesses).

•

Regional and economic development boards.

•

Local and regional industries and businesses.

•

Local.

•

Regional.

•

State.

•

National.

Non-government organisations and service
providers

Industry and business

General public

6.5

Cultural heritage community engagement

The Proponent first met with local Aboriginal families in late 2014 and early 2015. Since then, the Proponent has
signed a Project Native Title Agreement with the Marlinyu Ghoorlie Native Title Party (MG Group in 2019). The
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Proponent and the MG Group met in June 2021 to discuss the merits of the revised proposal via the Project’s
Relationship Committee. The MG Group accepted the merits of the proposal.
Consultations with Aboriginal families across the approved development envelope first commenced in 2015. Since
then, further field programs have been undertaken, and as part of confidential agreements between the Proponent
and MG Group since 2019, further field studies will be undertaken. It is important to note, the proposed field
studies would occur despite the revised Proposal being lodged for Referral. To date, the original Project and the
revised Proposal are not considered to have any significant adverse impacts on Aboriginal cultural heritage.
The assessment was based on the following due diligence considerations:
–

The Proposal is unlikely to harm known Aboriginal objects or places.

–

The Aboriginal Heritage Inquiry System search did not indicate moderate to high concentrations of Aboriginal
objects or places in the study area.

–

The study area does not contain landscape features that indicate the presence of Aboriginal objects.

–

The cultural heritage potential of the study area appears to be low.

–

There is an absence of sandstone rock outcrops likely to contain Aboriginal art.

–

No Native Title claimants are currently registered for the development envelope.

6.6

Community and government engagement

The revised Proposal’s approach to stakeholder consultation was to develop and implement a project specific
Stakeholder Engagement Plan (SEP; Appendix DD(A-2)). The basis of the SEP is to:
–

Engage at a ‘grass roots’ level with the local community most directly affected by the Proposal, and the
Government agencies whose approvals were required to start field work.

–

Broaden grass roots engagement to engage with key Local, State and Australian government groups and any
other interested stakeholders that have previously been identified or, subsequently in discussions with other
stakeholders.

–

During communications with stakeholders, the Proponent explained the revised Proposal in terms of
definition, timelines, potential impacts and benefits. Where feedback was provided, it was either recorded or
actively listened to regarding feedback on concerns, issues or opportunities raised.

Various phases of stakeholder consultation for the Proposal has been completed. To date, neutral to broad
support has been received with many stakeholders requesting to be kept informed as the Proposal progresses
through the approval process. Stakeholders to date have included:
–

Local Indigenous groups and Traditional Owners.

–

Local communities of Coolgardie and Kalgoorlie.

–

Local, State and Australian Government departments.

–

Local businesses in Coolgardie and Kalgoorlie.

In parallel to stakeholder consultation, the Proponent is committed to creating as many local business
opportunities as possible and training and hiring locally.

6.6.1

Government planning focus meeting

Since February 2021, the Proponent has held several meetings with key decision-making authorities in the WA
Government. The Commonwealth DAWE was also engaged for the revised Proposal and confirmed their position
(refer to section 4.2).
Meeting objectives were to:
–

Introduce and present the revised Proposal; and

–

Discuss and seek feedback on the environmental planning approval pathway.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

108

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________

6.6.2

Outcomes of consultation and engagement

The Proponent issued briefing letters to its key stakeholders who were identified in a Stakeholder Engagement
Plan. In addition, the Proponent held three ‘community drop-in’ days at Southern Cross, Coolgardie and
Kalgoorlie between June 22 to 24, 2021. The community sessions were advertised in the local newspapers, on
social media, community notice boards and local radio.
The aims of the drop-in days were to
–

Present the operational Facility.

–

Present the scopes of work that are covered in the revised Proposal.

–

Seek and record feedback on the concept of the revised Proposal.

Approximately ten people attended the drop-in days between Southern Cross, Coolgardie and Kalgoorlie.
Consultation tools and methods were designed and targeted to maximise opportunities for feedback from
stakeholders. The communication tools included A1 posters and booklets which contained a range of
environmental and engineering information about the revised Proposal. Feedback forms and a questionnaire were
provided. These tools were supported by a website and email address to allow stakeholders to inquire about the
revised Proposal.
A summary of the feedback received from key stakeholders for the revised Proposal is presented in Table 36.
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Table 36

Outcome of stakeholder engagement for the revised Proposal

Stakeholder

Consultation methods

Feedback

Proponent action

Local regional
governments

Briefing letter, telephone and
community drop-in session

General support for the revised Proposal

Keep local Government stakeholders informed
throughout the approval process and over life of
project.

WA Government
departments

Briefing letter, telephone, meetings

DWER advised the Proponent to submit a section 38
Referral for the revised proposal.

Submit Section 38 Referral and supporting
document for the revised proposal.

Other WA government departments (i.e. decision making
authorities) have acknowledge receipt of the Proponent’s
briefing letter.

Maintain open communication with all WA
Government departments.

Formal feedback from DMA’s will be provided in due course.
Australian
Government

Briefing letter and telephone.

The post approval branch within DAWE confirmed the
revised proposal will not require further assessment or
amendment to the existing approval so long as the
Proponent continues to meet the requirements of existing
approvals and conditions of consent issued under WA
approval.

The Proponent will maintain open
communication with DAWE’s post-approval
branch.

Marlinyu Ghoorlie
Native Title Group

Briefing letter and face to face
meeting

The Marlinyu Ghoorlie relationship committee was briefed on
the Proposal in June 2021. They indicated in-principle
support.

Continue to honor the Project’s Native Title
Agreement and Heritage Protection Agreement.
Continue to seek opportunities for its members
to win work linked to the Project.
MG Group to be active participants in the official
opening of the Facility.

Industry groups

Briefing letter, telephone, face to
face meetings and community dropin sessions.

Letters of support were provided from several industry
groups within the Goldfields region.

Community drop-in
session at Southern
Cross

Media advertising / flyer / posters /
fact sheets / face to face briefing

No attendees recorded

Maintain communication with key stakeholders in
Southern Cross.

Community drop-in
session at Coolgardie

Media advertising / flyer / posters /
fact sheets / face to face briefing

Three members of the MG Group re-iterated opportunities for
contracting, community sponsorship and participation at the
Facility’s official opening. This is consistent with the
outcomes of the Relationship Committee meeting.

Continue to operate within the Project Native
Title Agreement and Heritage Protection
Agreement.
Maintain open and transparent communication.
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Stakeholder

Consultation methods

Feedback

Proponent action
Organise participation at the Facility’s official
opening.

Community drop-in
session at Kalgoorlie

Media advertising / flyer / posters /
fact sheets / face to face briefing

Interested stakeholder with previous links to the existing
IWDF facility (and now working in local industry) was
interested in the Proponent’s WAC, its operations, the
referral approval process and the air dome. The Proponent
explained operational procedures, the status and
mechanisms of forthcoming approvals and, construction
methods for the air dome.

Maintain open and transparent communication
with all stakeholders within Coolgardie and the
Coolgardie Shire Council.

The Shire President was broadly supportive of Tellus and the
Proposal. He noted the current level of traffic on local roads
was up due to the regional mining boom and was interested
in the potential of sealing Mt Walton Access Road in the
future. The Proponent explained that a traffic impact
assessment had been completed and will support the revised
proposal and the results will be available to the public when
the section 38 document is advertised.

Maintain open and transparent communication
with the Shire of Coolgardie.

Four people attended the drop-in session. These included
contractors and a local resident who appealed the granting of
the Proponent’s operational license on the grounds of
environmental risks associated with transporting liquid
hazardous wastes. The suggested alternative was to
immobilise that waste before it arrives at Sandy Ridge. The
Proponent noted MS 1078 and operating licences allow
Tellus to receive liquids in accordance with strict conditions.

The Proponent to be available to explain
processes for transport management, waste
characterization, verification and emergency
response.

Simultaneous cell operations – the stakeholder wished to
understand more about whether this would occur.

The Proponent has incorporated reasons into
this document for wishing to have two cells at a
time. This will provide operational flexibility to
cater for different waste streams.

Site selection and local geology – the stakeholder agreed
that both the IWDF and Sandy Ridge meet world’s best
practice for a near-surface geological repository.

No further action required.

Opportunities for kaolin processing and contracting – the
Proponent explained it may develop an onsite processing
plant and that forms part of the revised proposal.

Provide sufficient detail to DMA’s.

Feedback was also provided that there should only be one
Class V Facility in WA so ongoing costs for post-closure are
not duplicated.

The Proponent be available to explain the
approved financial assurance structure and

Advise Shire of Coolgardie when the Referral is
available for public viewing.
Seek opportunities to seal Mt Walton Road with
several other users of the road.
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Stakeholder

Consultation methods

Feedback

Proponent action
funding of the institutional control period at
Sandy Ridge

Waste acceptance procedures – wished to understand it in
more detail. The Proponent explained, in detail, waste
characterization and verification pre and post gate including
packaging and transport requirements for chemical and LLW
wastes.

The Proponent be available to explain waste
acceptance and verification.

Onsite laboratory testing procedure.

No further action. The Proponent explained
onsite laboratory procedures and the
qualifications of those who operate it.

Opportunities for kaolin processing and contracting – the
Proponent explained it may develop an onsite processing
plant and that forms part of the revised proposal.

Provide sufficient detail to DMA’s.
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7.

Key environmental factors, impacts and
mitigation measures

7.1

What is environmental impact assessment?

Environmental Impact Assessment (EIA) involves identifying the future consequences of a current operation or
proposed development. With respect to this document, that means the revised proposal. The potential “impact” is
the difference between what may happen with the proposed action and, what may happen without it.
According to the International Association for Impact Assessment (IAIA) EIS is “the process of identifying,
predicting, evaluating and mitigating the biophysical, social and other relevant effects of development proposals
prior to major decisions being taken and commitments made.”
The environment within the scope of this impact assessment involves key environmental factors pre-determined by
DWER. More generally, they are the physical-chemical, biological, cultural, visual, and socio-economic aspects of
the total environment within the existing approved development envelope at Sandy Ridge.

7.2

Identification of environmental factors

Environmental factors are those parts of the environment that may be impacted by an aspect of a proposal or
scheme. They provide a systematic approach to organising environmental information for the purpose of
environmental impact assessment and a structure for the assessment report. The WA EPA has 14 environmental
factors, organised into five themes: Sea, Land, Water, Air and People. The themes, factors and the objective for
each factor are set out below:
1.

2.

3.

Sea
•

Benthic Communities and Habitats - To protect benthic communities and habitats so that biological
diversity and ecological integrity are maintained.

•

Coastal Processes - To maintain the geophysical processes that shape coastal morphology so that the
environmental values of the coast are protected.

•

Marine Environmental Quality - To maintain the quality of water, sediment and biota so that
environmental values are protected.

•

Marine Fauna - To protect marine fauna so that biological diversity and ecological integrity are
maintained.

Land
•

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

•

Landforms - To maintain the variety and integrity of distinctive physical landforms so that environmental
values are protected.

•

Subterranean Fauna - To protect subterranean fauna 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.

Water
•

Inland Waters - To maintain the hydrological regimes and quality of groundwater and surface water so
that environmental values are protected.
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4.

5.

Air
•

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

•

Greenhouse Gas Emissions - To reduce net greenhouse gas emissions in order to minimise the risk of
environmental harm associated with climate change.

People
•

Social Surroundings - To protect social surroundings from significant harm.

•

Human Health - To protect human health from significant harm.

The EPA has identified an environmental objective for each environmental factor. The EPA makes judgements
against these objectives on whether the environmental impact of a proposal or scheme may be significant. The
environmental objectives are aimed towards ensuring the objects and principles of the EP Act are achieved.
In addition to considering environmental factors and objectives, the EPA also takes a holistic approach to
assessing environmental acceptability by having regard to whether the proposal or scheme meets the principles of
the EP Act, thereby taking into consideration the interconnected nature of the environment.

7.2.1

Public Environmental Review (2016)

During the development of the 2016 PERR, Tellus considered the principles of the EP Act. The following key
environmental factors were identified for the 2016 PER:
1.

Flora and Vegetation.

2.

Terrestrial Environmental Quality.

3.

Terrestrial Fauna.

4.

Inland Waters.

5.

Human Health.

6.

Heritage.

7.

Offsets (integrating factor).

8.

Rehabilitation and Decommissioning (integrating factor).

In addition, amenity (in relation to noise, dust and visual impacts) as well as the water source and viability of the
water source and cumulative impacts was considered relevant to the 2015 Proposal.

7.2.2

EPA Report and Recommendations 1611 (2017)

As outlined in the EPA’s Report and Recommendations 1611 (EPA, 2017), the EPA assessed the following key
environmental factors for the 2015 Proposal:
1.

Terrestrial Environment Quality – direct impacts to the quality of land and soils during the operation of the
proposal and from the acceptance and storage of hazardous and intractable waste (including radioactive
material).

2.

Flora and Vegetation – direct impacts associated with the clearing of native vegetation.

3.

Human Health – direct impacts from exposure to chemical/hazardous materials from waste handling, and
leaks or spills from waste packages.

4.

Terrestrial Fauna – direct impacts on fauna habitat from clearing, and contaminants or radiation exposure to
fauna.

5.

Inland Waters – direct impacts from potential leaks or spills and generation of leachate from waste package
storage.

In identifying the key environmental factors, the EPA considered that the following principles were particularly
relevant to its assessment of the 2015 Proposal:
1.

The Precautionary Principle;

2.

Principles relating to improved valuation, pricing and incentive mechanisms; and

3.

The Principle of Waste Minimisation.
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The EPA took the following into account in its assessment of the 2015 Proposal as a whole:
1.

The impacts to the key environmental factors including Terrestrial Environmental Quality, Flora and
Vegetation, Human Health, Terrestrial Fauna, and Inland Waters;

2.

The EPA’s confidence in the proponent’s proposed mitigation measures;

3.

The relevant EP Act principles, including the precautionary principle, principles relating to improved valuation,
pricing and incentive mechanisms and the principle of waste minimisation; and

4.

The EPA’s environmental objectives for Terrestrial Environmental Quality, Flora and Vegetation, Human
Health, Terrestrial Fauna, and Inland Waters.

The EPA concluded that the 2015 proposal as outlined in the 2016 PERR was environmentally acceptable and
therefore recommended that the proposal may be implemented subject to the conditions outlined in its report. As
a result, MS 1078 approval was granted in 2018.

7.2.3

Key Environmental Factors assessed in this Proposal

In line with the 2016 PERR, Tellus has again considered the principles contained in the EP Act as they relate to
this Proposal’s potential impacts on key environmental factors. The key environmental factors identified for this
Proposal are outlined as follows:
1.

Terrestrial Environment Quality.

2.

Flora and Vegetation.

3.

Human Health.

4.

Terrestrial Fauna.

5.

Inland Waters.

As a result of its updated environmental risk assessment, Tellus has also identified that this Proposal may also
have an impact on another key environmental factor, specifically in relation to the potential increased traffic to Site.
That factor has been identified as follows:
6.

Social Surroundings (noting note that Social Surroundings includes Heritage).

Accordingly, this key environmental factor has been included into the impact assessment.
Further, as was outlined in the 2016 PERR, two integrating factors have been included for the purpose of
consistency are:
7.

Rehabilitation and Decommissioning (integrating factor).

8.

Offsets (integrating factor).

Finally, DAWE identified the Facility as a Controlled Nuclear Action and required assessment within the 2016
PERR, a matter of national environmental significance. This has briefly been assessed in this RSD, as it is noted
that DAWE indicated in June 2021 that no further assessment of MNES would be needed for this 2021 Proposal.
These environmental factors are discussed in more detail in sections 7.3 to 7.10.
Tellus wishes to note that the subsections below contain the information provided in the 2016 PERR for this
Facility (Appendix A), as well as information that has been updated in consideration of this Proposal. This
approach enables Tellus to provide a detailed and up to date document to the EPA. Tellus has, where relevant,
noted which information has been updated for this 2021 Proposal, so that the EPA can identify the information that
it has not previously assessed.
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7.3

Key environmental factor – Terrestrial
Environmental Quality

7.3.1

EPA objective

The EPA’s environmental objective for the factor Terrestrial Environmental Quality is “to maintain the quality of
land and soils so that environmental values are protected”.
The objective recognises the fundamental link between soil quality and the protection of ecological and social
values that good soil quality supports. Therefore, the focus of this factor and its associated objective is how
changes to soil quality impact environmental values.

7.3.2

Relevant principles, policy and guidance

Considerations for EIA for the factor Terrestrial Environmental Quality include, but are not necessarily limited to:
–

Application of the mitigation hierarchy to avoid or minimise impacts to terrestrial environmental quality, where
possible.

–

The environmental values supported by soil quality which are potentially impacted, and their significance.

–

The contaminants of concern and potential pathways through which soil quality may be impacted, and the
associated risks to values supported by good soil quality.

–

The significance of the potential impacts in the context of the location, regional cumulative impacts, and other
relevant issues discussed in this guideline.

–

That all risk modelling, analyses, mapping, testing and proposed management are undertaken to a standard
consistent with recognised published guidance and appropriate accreditation.

–

The current state of knowledge and the level of confidence in predicting the residual environmental impacts.

–

The risk to environmental values should the predictions be incorrect.

–

Whether proposed mitigation is technically and practically feasible.

Issues that are likely to be considered in this EIA process are:
–

Land use practices causing erosion impacts to soil quality.

–

Land use practices causing salinity impacts to soil quality.

–

Acid Sulfate Soils.

–

Waste structures, including tailing storage facilities.

The EPA considers that the following current environmental guidance relevant to its assessment of the proposal
for this factor is:
–

Environmental Factor Guideline – Terrestrial Environmental Quality (EPA, 2016).

This section assesses the potential impacts on Terrestrial Environmental Quality during the operation of the
Proposal, given that construction of the infrastructure has been undertaken.
Terrestrial Environmental Quality, as defined in the Environmental Factor Guideline: Terrestrial Environmental
Quality (EPA, 2016), are the chemical, physical, biological and aesthetic characteristics of soils. Soils are the
layer of organic and inorganic weathered material that accumulates at the Earth’s surface.
In effect, this means that for Terrestrial Environmental Quality to be considered in EIA, there must be a clear link
between a proposal or scheme’s impact on the chemical, physical, biological and aesthetic characteristics of soils.
This section reviews where there may be a Proposal’s impact on the chemical, physical, biological and aesthetic
characteristics of soils.
Mitigation and management measures are identified to avoid or reduce potential impacts in line with the objective
‘to protect Terrestrial Environmental Quality from significant harm’.
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7.3.3

Studies and assessments

This section draws on a number of comprehensive studies, assessments, plans and procedures as outlined in
Table 37.
Table 37

Terrestrial Environmental Quality studies and assessments

Terrestrial Environmental Quality studies and assessments

Appendix

Sandy Ridge Facility – Engineering Designs of Waste Cells (Onyx Projects)

Appendix BB(A-1)

Sandy Ridge Facility – Soils Assessment (Landloch, 2015)

Appendix I(A-1)

Sandy Ridge Facility – Baseline Radiation and Metals Report E16/440, M16/540 (Terra Search, 2016)

Appendix J(A-1)

Sandy Ridge Landform Evolution Modelling (Landloch, 2016)

Appendix K(A-1)

Sandy Ridge Facility – Western Australia Regional Geology and Geological Evolution (CRM, 2016)

Appendix H(A-1)

Sandy Ridge Facility – Radiation Waste Management Plan (Tellus, 2016)

Appendix R(A-1)

Sandy Ridge Facility – Radiological Risk Assessment: Fauna & Flora (Hygiea Consulting, 2016)

Appendix R(A-2)

Sandy Ridge Facility – Radiological Risk Assessment: Worker Dose Assessment (Hygiea Consulting,
2016)

Appendix R(A-3)

Sandy Ridge Facility – Radiological Risk Assessment: Post Closure (Hygiea Consulting, 2016).

Appendix R(A-4)

Sandy Ridge Facility – Waste Acceptance Policy (Tellus, 2016)

Appendix T(A-1)

Sandy Ridge Facility – Waste Acceptance Criteria (Tellus, 2016)

Appendix T(A-2)

Sandy Ridge Facility – Waste Acceptance Procedure (Tellus, 2016)

Appendix T(A-3)

Sandy Ridge Facility – Waste Zoning Guide (Tellus, 2016)

Appendix T(A-4)

Sandy Ridge Facility – Chemical Waste Acceptance Criteria (Tellus, 2020)

Appendix T(A-5)

Sandy Ridge Facility – Chemical Waste Acceptance Procedure (Tellus, 2020)

Appendix T(A-6)

Sandy Ridge Facility – Radiological Waste Acceptance Procedure (Tellus, 2020

Appendix T(A-7)

Sandy Ridge Facility – Radiological Waste Acceptance Criteria (Tellus, 2021)

Appendix T(A-8)

Sandy Ridge Facility – Radiological Waste Zoning Guide (Tellus, 2020)

Appendix T(A-9)

Sandy Ridge Facility – Outline Safety Case (Tellus, 2016)

Appendix U(A-1)

Sandy Ridge Facility – LLW Safety Case Summary

Appendix U(A-2)

Sandy Ridge Facility – Outline Operating Strategy (Tellus, 2016)

Appendix V(A-1)

Operational radiological safety assessment (Tellus, 2020)
Post-Closure Radiological Safety Assessment of the Sandy Ridge Facility - Borehole Disposal of
Disused Sealed Radioactive Sources (ÅF Nuclear, 2021)
Sandy Ridge Radiation Management Plan (Tellus, 2021a)
Certification of Sandy Ridge Radiation Source Security Plan (Forcefield Services, 2021).

Appendix R(A-5)

Land use and topography within and in the vicinity of the development envelope was determined based on a
desktop review of publicly available information, a review of aerial photography and via a field reconnaissance
survey.
A regional geology and geological evolution report (CRM, 2016; Appendix H(A-1)) was prepared in order to
understand and describe the geology within and in the vicinity of the development envelope. This included a
desktop review of publicly available information, a review of geological mapping and a field reconnaissance
survey.
A baseline soils assessment (Landloch, 2015; Appendix I(A-1)) was undertaken to characterise and quantify the
soil resource within the development envelope. The baseline soils assessment included:
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–

Desktop review of publicly available information including: Geoscience Australia and Geological Survey of WA
mapping, Western Australian Department of Agriculture technical bulletins and online journal articles.

–

Field assessment, including excavation of four soil cells to 1.5 m below ground level (BGL), for collection of
soil samples and logging of soil profiles.

–

Physical and chemical analysis of collected soil samples, and interpretation of results.

–

Soil mapping of the development envelope.

A Baseline Radiation and Metals Report assessment covering E16/440, M16/540 (Terra Search, 2016; Appendix
J(A-1)) was carried out as follows:
–

Review of an airborne magnetics and radiometrics survey that was flown in 1997 by World Geoscience
Corporation.

–

Review of rock chip sampling of the granite outcrop in the region, available from Geoscience Australia's
OZCHEM database.

–

Analysis of the exploration drilling at Sandy Ridge with a total of 312 assays available from the 2015 drilling
program.

A Landform Evolution Modelling (Landloch, 2016; Appendix K(A-1)) assessment was carried out as follows:
–

The main soil materials of Sandy Ridge had been previously assessed by Landloch.

–

Two models were used – WEPP and SIBERIA. The WEPP model was used to estimate long term erosion
rates of the materials at typical batter configurations.

–

The SIBERIA landform evolution model was used to assess the long term erosional durability of the waste
facility design, and also assesses the operational bunds.

–

The baseline properties of the soil materials were assessed, and material characterisation completed.

Climate data (rainfall, temperature, humidity, wind speed and direction) for the area was obtained from the Bureau
of Meteorology (BoM) weather station at Menzies, located approximately 110 km to the north-east of the
development envelope. Climate data was also obtained from an Automated Weather Station (AWS) set up within
the development envelope in May 2015.
A Baseline Environmental Gamma Radiation Survey (Radiation Professionals Australia, 2020; Appendix JA-2))
was undertaken of the proposed first waste cell. The assessment was carried out as follows:
–

Measurements were recorded at each location, using a Radeye rate-meter with a large volume, energy
compensated environmental Geiger-Muller tube (MC-71 probe).

–

Counts were recorded for a period of one minute, on three occurrences, to obtain an aggregate count,
measured at one metre above ground.

–

The average counts at each location were used to determine the ambient gamma dose rate levels.

–

Locations were recorded using a Global Positioning System so that subsequent background radiation
locations can be correctly compared, over time.

A Baseline Soil Audit (Landloch, 2020; Appendix I(A-2)) was undertaken for the Facility, Mt Walton Access Road
and Sandy Ridge Facility Access Road. The assessment was carried out as follows:
–

Surface samples were collected.

–

Testing included heavy metals, radionuclides, asbestos, PFAS and PCBs.

–

The Facility sampling grid covered an area approximately 4 km by 5 km (2,000 ha). Sample spacing ranged
from 250 m to 500 m.

–

The Mt Walton Access Road and the Sandy Ridge Facility Access Road. Sampling covered ~100 km of road,
with the distance between samples for the Mt Walton Access Road being ~2,500 m and for the Sandy Ridge
Facility Access Road being ~900 m.

–

Sampling results were compared with Environmental Investigation Levels and Health Investigations Levels.

–

Each site was recorded using Global Positioning System (GPS)-enabled tablet based mapping package,

The assessment has also been prepared with reference to the applicable standards, guidelines and procedures
listed in section 4 and in accordance with the requirements set out in the ESD (Appendix A(A-1)).
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7.3.4

Existing environment

This section discusses climate, rainfall, temperature, evaporation and evapotranspiration, wind speed and
direction, land use, topography, geology and soils of the development envelope area.

7.3.4.1

Climate and meteorological monitoring

The development envelope is located within a ‘semi desert Mediterranean’ climate and averages approximately
250 mm of rainfall per annum (Beard, 1990). The closest BoM weather station to the development envelope is
located at Menzies, approximately 110 km to the northeast.
An Automated Weather Station (AWS) was setup within the development envelope in May 2015 (refer to Plate 2).
Since then, it has recorded hourly average data including:
–

Wind speed at 10 m above ground level (mAGL).

–

Wind direction at 10 mAGL.

–

Relative humidity at 2 mAGL.

–

Air temperature at 2 mAGL.

–

Precipitation.

The climatic pattern during the warmer months of November to April is influenced by anticyclonic systems to the
south-east. This means the Site is subjected mostly to easterly winds, clear skies and hot days. Occasionally
during the above months, the southern extension of the Intertropic Convergence Zone may bring thunderstorm
activity with impressive lightning displays and some rain (Pringle et al., 1994).

Plate 2

The Sandy Ridge automated weather station
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Sporadic high intensity rainfall can also occur in the summer months as a result of remnant tropical cyclones that
cross the coast between Carnarvon and Port Hedland. These track south-easterly, weakening to rain-bearing
troughs or depressions between the usual anticyclone patterns (Pringle et al., 1994). Strong wind gusts can be
associated with these depressions.
Maximum temperatures during these summer months often exceed 40°C and evaporation levels average over
2,000 mm per annum (BoM, 2015a). Humidity levels are generally low and dews are rare (Pringle et al., 1994).
The climatic pattern during the cooler months (May to October) is predominantly influenced by anticyclone
systems. These tend to be centered further to the south and reach their northern extent over WA. As a result, the
area is characterised to a large extent by cooler temperatures, cloudless skies and light south to south-easterly
winds. This pattern is periodically interrupted by the passage of low pressure systems moving in from the west or
south-west which result in bursts of north-westerly or westerly winds. These depressions often bring rain and are
the main source of rain for south-western Australia.
The development envelope is located sufficiently far enough to the north and east from the coast that these rainfall
events are seldom intense. This synoptic pattern generally results in mild daytime temperatures and cold nights in
the region.
Minimum temperatures during these months can drop below 0°C, although the mean is generally around 7°C.
Evaporation levels are greatly reduced during the wetter months of May and June and humidity is generally
highest in June and July.

7.3.4.2

Rainfall

The average annual rainfall for Menzies is 250 mm and the annual median rainfall is 244.4 mm. Rainfall is
irregular and there may be extensive periods with no significant falls of rain. On average, rain falls most in
February (probably as a result of remnant cyclones), with the next highest falls on average occurring in June,
March and May respectively. On average, there about 32 rain days per year with June and July having the highest
number of rain days at about four.
October has the least number of rain days at about two, so there is little variation in the number of rain days per
month (BoM, 2015a). Slightly more rain falls on average (53%) in the summer months than in the winter months
(47%).
Over a 1,735 day monitoring period (between 2015 to 2020), there were 1,405 days without rainfall, accounting for
approximately 81 % of the monitoring period. The rain days (i.e. >0 mm) therefore accounted for 330 days (19 %).
The AWS received a total of 1,482 mm of rainfall over the monitoring period, and the distribution of rainfall over the
monitoring period is presented in Figure 29.
The highest daily rainfall during that monitoring period was 53.8 mm (Table 38), with three other daily rainfall
figures greater that 30 mm.
Table 38

Seasonal rainfall recorded at Sandy Ridge (May 2015 to 31 March 2020)

Season

Daily rainfall (mm)
Maximum

Average

Minimum

Annual

53.8

0.9

0.0

Spring

42.8

0.5

0.0

Summer

53.8

1.5

0.0

Autumn

25.4

0.5

0.0

Winter

27.2

0.9

0.0
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Figure 29

Daily average rainfall recorded at Sandy Ridge 7 May 2015 to 31 March 2020
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7.3.4.3

Temperature

Air temperatures measured at the site between 7 May 2015 and 31 March 2020 varied between the lowest
minimum temperature of -6.7 °C and a highest maximum temperature of 45.1 °C. The average temperature
measured over the monitoring period was 19.0 °C. Average maximum and minimum hourly temperatures
measured during each season at the Proposal site are presented in Table 39.
Table 39
Season

Recorded temperatures at Sandy Ridge (7 May 2015 to 31 March 2020)
Temperature (°C)
Maximum

Average

Minimum

Annual

45.1

18.1

-6.7

Spring

45.0

18.6

-1.2

Summer

45.1

25.6

7.6

Autumn

39.4

17.8

-0.7

Winter

28.3

10.4

-5.7

The daily average temperature calculated over the monitoring period is presented in Figure 30 along with the
observed range (maximum and minimum) in daily temperature.

7.3.4.4

Evaporation and evapotranspiration

Average evaporation at the development envelope is between 2,400 mm and 2,800 mm per annum, based on 10
years of records from 1975 to 2005 (BoM, 2015b). Pan Evaporation is based on the amount of water evaporating
from bare ground. Evaporation from land surfaces covered by vegetation is better estimated by
evapotranspiration. Average areal actual evapotranspiration at the site is 300 mm per annum, based on 30 years
of data from 1961 to 1990 (BoM, 2015c). Both evaporation and evapotranspiration averages per annum exceed
the annual rainfall received at the site by approximately eight times, demonstrating it is a very dry environment.

7.3.4.5

Wind speed and direction

The annual (all data 7 May 2015 to 31 March 2020) wind rose for Sandy Ridge is presented in Figure 31. The
majority of wind speeds recorded by the AWS were generally in the range 1.5 m/s to 5.5 m/s (combined frequency
of 74 %) with the highest wind speeds (>8 m/s) occurring from a west and west north westerly direction. Winds of
this speed are rare and occur for approximately 0.9 % of hours (225 hours) across the period monitored.
Calm winds (<0.5 m/s) were observed to occur during approximately 2.9 % of the period monitored.
The wind roses indicate that over the duration of the monitoring period, wind directions are predominantly from
east-northeasterly to south-easterly.
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Figure 30

Daily average air temperatures at Sandy Ridge recorded (7 May 2015 to 31 Mar 2020)
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Figure 31

Annual (all data) wind rose 7 May 2015 to 31 March 2020
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The wind roses show seasonality in wind speeds and direction (Figure 32), which is described below:
–

Spring - Winds are predominantly experienced from the north east to south east directions with some
observed winds originating from a south westerly direction. Wind speeds are typically in the range of 3.0 m/s
to 5·5 m/s (frequency of 42.7 %) and 1.5 m/s to 3.0 m/s categories (frequency of 31.3 %). High wind speeds
(5.5 m/s to >8 m/s) occur for a frequency of 10.3 % of the years (1,237 hours in total) with the highest winds
(>8 m/s) occurring for 1.6 % of the season (162 hours in total). Calm winds are experienced for 1.8 % during
the season.

–

Summer - During the summer months, wind directions are more predominant from easterly directions. Wind
speeds are again shown to be predominantly in the range 1.5 m/s to 5.5 m/s (combined frequency of 79.0 %).
High wind speeds (5.5 m/s to >8 m/s) are shown to increase in frequency and are experienced for 15.6% of
summer hours. Calm wind speeds are observed for only 0.2 % of the season.

–

Autumn - Distribution of wind directions is similar to those observed during summer months. High wind
speeds (5.5 m/s to >8 m/s) however are less frequent and occur 5.9 % of autumn months. Calm winds are
experienced for 2.7 % of hours during the season.

–

Winter - A reduction in the frequency of winds originating from the east is observed months when compared
to all other seasons. There is an intensification in the observation of low wind speeds (0.5 m/s to 1.5 m/s) at
the AWS during the winter (frequency of 17.6 %). Wind speeds in the mid-range categories (1.5 m/s to
5.5 m/s) are still predominant with a combined frequency of 67.6 % of the recorded hours. Calm winds are
shown to occur for 6.4 % of the time during winter months.

The distribution of wind speed in a number of categories, including calm winds is presented in Figure 33.
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Figure 32

Seasonal wind roses recorded at Sandy Ridge (7 May 2015 to 31 March 2020)
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Figure 33

7.3.4.6

Annual and seasonal wind distribution at Sandy Ridge (7 May 2015 to 31 March 2020)

Land use

The land within the development envelope is Crown land. The water pipeline route traverses a portion of the
former Jaurdi Pastoral Lease, is managed by the Department of Biodiversity, Conservation and Attractions
(DBCA). There are several DBCA managed lands which are located within the vicinity of the development
envelope, as shown on Figure 34. These are:
–

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

–

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

–

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

The location of the development envelope is remote. The nearest permanent residents are tourists staying at the
Jaurdi Homestead (approximately 51 km away) and residents of the Carina Iron Ore Mine Accommodation Village
(approximately 52 km away). Residents at the Carina Iron Ore Mine Accommodation Village are only present
whilst the mine is operational.
An area to the east of the development envelope, known as File Notation Area (FNA) 667, was set aside for the
expansion of the IWDF. The FNA boundary is shown on Figure 34. Establishment of infrastructure such as a
camp, works area or fuelling depot in the FNA area is prohibited unless permission is granted by the DMIRS and
Department of Finance (Building Management and Works).
Two additional FNA areas; FNA 275 and FNA 668, are 15 km (radius) buffers from the IWDF, which have similar
restrictions on land use to FNA 667. However, permission has been granted from the Department of Finance
(Building Management and Works) that components of the Proposal can be established in these areas (approval
letter dated 9 December 2015 can be provided on request).
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Figure 34

Land use around the Sandy Ridge Facility
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Figure 35

Regional land holding
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7.3.4.7

Topography

The development envelope consists of flat to gently undulating sand plains and low rises and is typical of
landscape which occurs over deeply weathered granite rocks. The topography ranges from about 460 m above
sea level to 490 m above sea level and generally rises slightly from west to east (refer to Figure 34).
The development envelope falls within the Kalgoorlie Province defined by Tille (2006). The Kalgoorlie Province is
described as consisting of an extensive plateau of low relief that includes:
–

Flat to undulating plains with small valleys (occasionally broken by low narrow rocky hills, ridges, tors and
bosses) most commonly found on granitic terrain.

–

Broad, flat to undulating, shallow valley plains are below these undulating plains and are formed on
Quaternary alluvium and colluvium.

–

Gently sloping to undulating plateau areas on granites and gneisses are situated higher in the landscape.
These have long gentle slopes and, in places, abrupt erosional scarps.

–

Rocky ranges, hills and ridges on the greenstone, along with some undulating to low hilly country.

–

Level to gently undulating sandplains and gravelly sandplains are mostly found over lateritic residuals and
granitic basement.

–

The Yendilberin Hills which fall within the rocky ranges, hills and ridges of the greenstone category comprise
a narrow, approximately north-west to south-west-trending rocky ridge to the west of the development
envelope, with a maximum elevation of 523 m AHD at Mount Walton (approximately 16 km south of the
development envelope (i.e. mining tenement), and approximately 8 km southeast of the Carina Pit and water
pipeline route.

There are no salt lakes in the development envelope and the southern end of the water pipeline route near Carina
Pit enters the Yendilberin Hills.

7.3.4.8

Regional geology

The development envelope lies within the Archean Yilgarn Craton that comprises an area of approximately
657,000 km2 and forms one of the largest intact segments of the Archean crust on Earth (CRM, 2016). The bulk of
the craton is thought to have formed between 3,000 and 2,600 million years ago, with some gneissic terranes
exceeding 3,000 million years in age (Anand and Butt, 2010).
The surface of the Yilgarn Craton, the Yilgarn Plateau, has low relief and on a regional scale, probably represents
a Proterozoic erosion surface. This extremely old surface has subsequently been modified by weathering, partial
erosion and sedimentation, resulting in a complex regolith (a combination of weathered rock, soil, and other
unconsolidated or cemented material that forms a younger blanket over unweathered bedrock) Anand and Butt,
2010). Broad landforms have been in place for about 250 million years and the Yilgarn Craton has been
tectonically stable for approximately 2,500 million years.
The geological history of the development envelope involved the emplacement of a granitic body within the earth’s
crust about 2,700 million years ago (Nelson, 2002). Over the next 2,000 million years the overlying rocks were
eroded, resulting in a relatively flat landscape, which has been above sea level for at least the last 540 million
years, during which time it has been subject to various weathering events as it has undergone different climatic
regimes (CRM, 2016).
The Yilgarn Craton can be subdivided into four provinces (Gee et al.,1981); the Western Gneiss Terrane, the
Murchison Province, the Southern Cross Province and the Eastern Goldfields Province. The development
envelope lies in the Southern Cross Province, but is very close to the western boundary of the Eastern Goldfields
Province (Geological Survey of Western Australia, 1990).

7.3.4.9

Local geology

The geology underlying the development envelope is shown on Figure 36 which displays interpreted bedrock
geology. Table 40 shows the drilling history in and around the Sandy Ridge site.
The data within Table 40 shows that since the granting of an exploration licence, 339 holes have been drilled
across the development envelope between 2014 and 2019. This equates to 10,160 m of geological data which
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has been used to understand the physical and chemical characteristics of the kaolin, and the hydrogeology of the
area.
The development envelope is located in the centre of a 160 km long and 20 km wide north-north-west trending
granitic body, which intruded older granitic and volcanic rocks (CRM, 2016).
Table 40

Drilling history in and around Sandy Ridge to 2016

Activity

Drill holes

Metres

IWDF drilling (1995)

53

1,397

IWDF drilling (1995) within E16/440

10

337

IWDF monitoring bore drilling (1995)

2

39

E16/440 resource drilling (2014)

61

1,864

E16/440 resource drilling (2015)

51

1,355

E16/440 bulk sample drilling (2015)

88

2,162

E16/440 monitoring bore drilling (2015)

7

226

E16/440 resource drilling (2016)

55

2,009

E16/440 resource drilling (2017)

59

1,931

E16/440 monitoring bore drilling (2017)

7

251

E16/440 geotech drilling (2017)

3

103

E16/440 geotech drilling (2019)

4

126

E16/440 monitoring bore drilling (2020)

4

133

TOTAL

404

11,933

The local geology is well understood due to mineral exploration drilling across the exploration tenement. In
geological terms, the development envelope is a deeply weathered granitoid terrane that generally comprises four
main lithologies. Downwards from the surface, these are:
–

Colluvial sand and gravel with mottled zone laterite – this comprises mostly yellow brown quartz sand
overlying pisolitic-ironstone gravel and/or nodular red-brown clayey sand (lateritic mottled zone).

–

Silcrete – comprises kaolinitic clay and silica to form a hard cap over underlying lithologies. This layer is
essentially as hard as granite. It has a sharply defined upper surface that undulates quite sharply at times
with numerous protrusions; it exhibits peaks and troughs that have amplitudes up to 1 m. The silcrete does
not display much fracturing, but some parts near the surface may be disrupted by tree roots. The base of the
silcrete generally merges gradationally into the underlying kaolinitic clay profile and as a result the silcrete can
be quite variable in terms of overall thickness. The silcrete has most likely been hardened as the result of a
secondary chemical process that effectively has re-cemented the kaolinitic clay profile from its upper surface.

–

Kaolinitic clay – comprises soft white kaolin weathered from pre-existing granitoids. As a result, the clays
contain relict quartz phenocrysts. This clay profile may be absent in some areas where silcrete stretches to
the granitoid basement, but generally is more than 15 m thick and up to a maximum of nearly 40 m thick. The
clay is quite uniformly white with little fracturing and only exhibits minor iron staining in the few fracture zones
present.

–

Granitoid basement – comprises a fine to medium grained light coloured granite containing pegmatite and
quartz veins. The basement topography varies widely to less than 5 m from the surface to greater than 45 m
below the surface.

Plate 3 shows a typical lithological profile through the weathered granite profile (extracted from CRM, 2015). The
profile commences with sand/laterite (bottom tray in Plate 3) and grades into silcrete, mottled kaolin and white
kaolin. Below the white kaolin is a saprock zone, the top of which represents the base of complete oxidation
underlain by the fresh granite (CRM, 2016). The formation of the profile is described in Appendix H(A-1).
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Figure 36

Local geology
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Plate 3

7.3.4.10

Lithological profile

Earthquakes

A search of Geoscience Australia’s Earthquake Database (Geoscience Australia, 2015a) for information on past
earthquakes indicates two earthquakes of similar magnitudes have occurred within 25 km of the development
envelope:
–

3 March 2014 – magnitude 2.4 west of the Carina Iron Ore Mine, approximately 22 km south west from the
Proposal.

–

4 February 2014 – magnitude 2.5 north of the Mount Walton East IWDF, approximately 17.5 km north east
from the Proposal.

–

No earthquakes have occurred at the proposed location of the cells.

–

Australia is located on the Indo-Australian Plate, and there are no plate boundaries on the continent, therefore
tectonic plate activity is not experienced in WA.

–

There are no active or dormant volcanoes in WA.

7.3.4.11

Tectonic plate movement

The development envelope is situated on the Archaean Yilgarn Shield, within the central portion of the eastern
section of the Indo-Australian Plate. This eastern section is, in general, moving north-east at around 5.6 cm per
year (Hammonds, 2012).
This rate of movement and the location of the development envelope within a seismically quiet portion of a stable
shield is very unlikely to cause any significant tectonic activity (uplift, subsidence, or fracturing) in any timeframe
relevant to the Proposal. However, if the present movement continues at the same rate, the development
envelope could be expected to approach the present position of the seismically active section of New Guinea in
about 60 million years (CRM, 2016).

7.3.4.12

Volcanic activity

No igneous activity has occurred in the region for over 1,000 million years. The Archaean granite that constitutes
the bedrock in the development envelope has been dated at around 2700 million years (Nelson, 2002). A
Proterozoic age east-west trending dyke intruded the granitic basement about 20 km south of the development
envelope. Similar dykes within the Yilgarn Craton have been dated at circa 2,420 million years (Nemchin and
Pidgeon, 1998) and at circa 1210 million years (Pidgeon and Nemchin, 2001).
There is no reason to expect that there are any sub-surface or surface volcanic activity within this part of the stable
craton for at least 50 million years (CRM, 2016).
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7.3.4.13

Weathering, erosion and stability

Current weathering and erosion in the area is extremely slow. The present semi-arid climate, with a median
annual rainfall of about 250 mm and an annual evaporation rate over 2,000 mm is not conducive to chemical
weathering, which is active in humid temperate to tropical climates, but much less active in semi-arid and arid
climates (CRM, 2016).
The present surface has not changed for at least the past 2.6 million years (CRM, 2016) except for the addition of
wind-blown sand, and possible minor redistribution of lateritic pebbles. The site has a large amount of silcrete and
laterite. The presence of these rock types is a good indication that the site lacks erosion.
The development envelope is situated at an elevation of between 460 m and 490 m in an area of low relief. It
contains no active stream channels and no known paleo-channels, and is distant from any major drainage system.
The near horizontal sandy surface and lack of stream channels results in rainwater being absorbed into this
surface unit or evaporating, rather than running off with resulting water erosion. Wind erosion is very limited, as
the sandplain is well covered with native vegetation and average wind speeds are low for the majority of the year
(Figure 31).
It is the combination of a virtually flat plateau, cemented surface layers, and semi-arid conditions that creates the
stable geomorphology of the development envelope (CRM, 2016).

7.3.4.14

Glaciation

There is no evidence that the central portion of the Yilgarn Plateau has been subject to glaciation, even during the
most recent Ice Ages of the last 70,000 years, when the only areas in Australia where glaciers were present were
the Snowy Mountains and Tasmania (Barrows and Fifield, 2016).
The present north-easterly movement of the Australian continent towards the tropics and away from the South
Pole suggests that there is no likelihood of a future glaciation of the area, at least in the next 60 million years
(CRM, 2016).

7.3.4.15

Soils

The development envelope is located within the Norseman (266) soil landscape mapping zone, within the
Kalgoorlie Province as defined by Tille (2006). The soils of the Norseman zone are described as calcareous
loamy earths, yellow sandy and loamy earths, red loamy earths, red deep sands and salt lake soils.
The field assessment identified two soil types within the development envelope; Deep Yellow Sand and Red
Sandy Duplexes (refer to Figure 39). The Deep Yellow Sand is associated with the higher relief areas of low
sandy dune systems of the development envelope. The pH of the Deep Yellow Sand was strongly acidic, with pH
ranging from 4.2 to 4.9.
The soil extents within the development envelope are:
–

Red Sandy Duplex – 8.26 ha.

–

Deep Yellow Sands – 65.8 ha

The field assessment results correlated with the soil landscape mapping (Tille, 2006). The Red Sandy Duplex is
associated with the lower-lying areas of the development envelope, potentially broad areas of drainage, and
consequently are areas of potential erosion.
The Red Sandy Duplexes were found at shallow depths (<0.3 m BGL) over a tightly packed laterite ferricrete. The
pH of the Red Sandy Duplex was neutral at the surface (pH 7.0) to alkaline at depth (pH 8.9). Based on the
number of Red Sandy Duplexes samples analysed the average pH was 7.6.

7.3.4.16

Baseline Environmental Gamma Radiation Survey

A Baseline Environmental Gamma Radiation Survey (Radiation Professionals Australia, 2020; Appendix J(A-2))
was undertaken of the proposed first waste cell.
A baseline survey includes various types of radiation monitoring to establish the radiological profile of a site prior to
any development (disturbance) or operations and can be used to inform the relevant stakeholders on any changes
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to site conditions during its construction and operation. The baseline radiation survey will also inform stakeholders
of the site conditions post the institutional control period.
Before operations can begin, it is important to establish the radiological baseline levels of the immediate and
surrounding areas that may be affected. The Sandy Ridge Facility will require periodic monitoring of
environmental radiation levels in accordance with the Western Australian Radiation Safety Act 1975 and the
Radiation Safety (General) Regulations 1983, to ensure that there have been no breaches of containment (i.e.
leaching of radioactivity into the environment).
The survey report outlined the findings of the baseline environmental gamma radiation survey prior to the first
waste cell being used for the disposal of radioactive material. The environmental gamma survey measured
radiation levels representative of background radiation levels for the Wallaroo area.
The median results of 0.17 μGy/h (0.12 μSv/h) and typical range of 0.13 to 0.30 μGy/h (0.09 to 0.21 μSv/h) are
aligned with the typical gamma dose rate levels for the Perth Coastal Plain, which has a range of 0.05 to 0.19
μSv/h depending on local geological characteristics (Toussaint, 1985) [3] and (Efendi and Jennings, 1994) and the
average levels for Australia of 0.10 μSv/h (based on an annual gamma dose of 0.9 mSv).
When the Facility becomes operational, the baseline radiation levels will be used as the basis for determining
whether there are have any noticeable increases in radiation levels over the operating life of the Facility,
particularly as a result of radioactive disposals.

7.3.4.17

Baseline Soil Audit

A Baseline Soil Audit (Landloch, 2020; Appendix I(A-2)) was undertaken for the Facility, Mt Walton Access Road
and Sandy Ridge Facility Access Road. Soil sampling locations are shown in Figure 37.
The following soil characteristics were investigated:
–

Soil pH.

–

Soil salinity.

–

Total organic C.

–

Heavy metals (As, Cd, Cr, Cu, Hg, Ni, Pb and Zn).

–

Asbestos.

–

PCBs.

–

PFAS.

–

Radionucleotides.

Analysis of surface soils around the Facility indicated that there were no analytes at levels of concern. Duplicate
samples showed good precision.
Additional soil sampling is planned along the access road to the Facility (Figure 38).
Future audits of the soils can use these results as a basis from which to compare changes in soil properties, with
the view of determining whether there are any anthropogenic impacts to soil characteristics on the site.
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Figure 37

Soil sampling locations
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Figure 38

Future soil sampling locations
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Figure 39

Soils in the vicinity of the Sandy Ridge Facility
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7.3.5

Assessment of potential impacts and risks

A qualitative risk assessment (Tellus, 2021; Appendix F(A-2)) has been undertaken for all aspects of the terrestrial
environment, in accordance with the procedures outlined in the Australian and New Zealand Standards AS/NZS
ISO 31000:2009 Risk Management ̶ Principles and Guidelines and HB 203:2012 Managing Environment-Related
Risk, using the Risk Assessment Matrix outlined in section 5.3.7.
This section assesses the impacts on terrestrial environmental quality during both construction (remaining
clearing) and operation of the Proposal.
Impacts from the original 2016 PERR have already been evaluated and assessed, and approval for operation of
the Facility was granted, refer MS 1078. Existing works, impacts and management are re-assessed, and any new,
additional or amended risks and controls from the current 2021 Proposal will also be discussed.
Potential impacts on terrestrial environmental quality during construction and operation of the Proposal are as
follows:
–

Soil removal.

–

Degradation of stockpiled soils.

–

Soil contamination from leaks/spills.

–

Potential subsidence and instability of a waste cell allowing infiltration of water and generation of leachate.

–

Sterilisation of minerals beneath the cells.

–

Change in landform.

–

Impacts associated with radiation exposure

–

Characteristics of wastes accepted

–

Consistency with the National Waste Policy and WA Waste Strategy

–

Waste disposal cumulative impacts

Mitigation and management measures to avoid or reduce impacts on terrestrial environmental quality are outlined
in section 7.3.6. It should be noted that mitigation and management measures may also be listed in the same
section as impacts where they naturally feed into the discussion.
Tellus has updated its risk assessment for this Proposal (Appendix F(A-2)).

7.3.5.1

Direct impact of soil removal

The main soil type disturbed during the development of the mine pit and surface infrastructure is the Deep Yellow
Sands, while the accommodation camp and Class II waste storage facility would disturb the Red Sandy Duplex
soils (see Table 41). GIS software was used to calculate the potential disturbance areas for each of the two soil
types.
Table 41

Disturbance areas by soil type for the Proposal

Disturbance type

Area (ha)
Deep Yellow Sands

Mine pit and waste disposal and permanent
isolation

37.2 ha

Mine surface infrastructure

11.8 ha

Red Sandy Duplex

Accommodation camp

2.5 ha

Class II waste facility

0.26 ha

Underground storage area

4.0 ha

Roads and tracks (average 20 m wide)

12.8 ha

5.5 ha

TOTALS

65.8 ha

8.26 ha
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The soil extents within the development envelope are:
–

Red Sandy Duplex – 8.26 ha.

–

Deep Yellow Sands – 65.8 ha

Recoverable topsoil volumes based on a strip of 100 mm are:
–

8,260 m3 of Red Sandy Duplex.

–

65,800 m3 of Deep Yellow Sand.

Recoverable subsoil volumes based on a strip of 200 mm are:
–

16,520 m3 of Red Sandy Duplex.

–

131,600 m3 of Deep Yellow Sand.

Both soil types are poorly structured and contain a high proportion of sand. This means they are likely to be
susceptible to erosion, particularly if they are placed on a sloping land surface.

7.3.5.2

Degradation of stockpiled soils

The mining of kaolin and the creation of pit cells would require stockpiling of topsoil and subsurface soil for the first
10 years of operations. From years 11 to 25, direct stripping topsoil/subsoil from one cell, could be directly
respread on the recently completed cell (i.e. material stripped from cell 11 is placed on cell 1) rather than
stockpiled. An identified risk of rehabilitation is the degradation of topsoil and subsoil stockpiles. Stockpiling of
soils can lead to compaction, nutrient depletion and loss of seed stock and soil microfauna.
In order to reduce compactions, a front-end loader, truck and bulldozer would be used to stockpile soils. Topsoil
stockpiles would not exceed 1 m in height in order to further reduce topsoil degradation. Implementing these
principles would mean the risk of stockpile degradation would be low. Topsoil and subsurface soils would be
respread with a seed bank of target species and adequate nutrient levels to ensure germination and growth of
vegetation.
At mine closure, there would be no residual stockpiles, as these would be incorporated into the rehabilitation of the
final cell landform as per the MCP (see Appendix Y(A-3)). Therefore, the soils are expected to maintain their
quality and are unlikely to be significantly impacted by the Proposal.

7.3.5.3

Soil contamination from leaks/spills

Direct contamination of surface soils could occur from:
–

Leak or spill from a solid waste package.

–

Leak or spill of dangerous goods stored or used onsite (e.g. diesel).

–

Leak or spill of Class IV or Class V liquid wastes prior to immobilisation.

–

Overflow of a contaminated water pond or pad (i.e. when washing down containers), from a leak/crack in a
pond liner or from a cyclonic rainfall event which overflows contaminated water from ponds.

–

Waste spill during transfer to the cells.

–

The use of fire-fighting foams and chemical extinguishers if required for firefighting.

The consequence of a solid spill from a waste package on soils would be minor as the spill would likely be isolated
within the immediate vicinity of the spill site. If the spill were to occur in any of the operational areas (warehouse
or receivables pad), it would occur on concreted and bunded areas and the spill would be unlikely to contact the
underlying soil. A more significant hazard would be a vehicle collision with truck that is carrying waste along the
road between the infrastructure area and the open cell. This could cause a solid waste material spill onto the
surrounding road and cause localised soil contamination and potential dust generation. Solid material spills are
relatively easy to be recovered when the ground is dry, however if a spill occurred during or after rainfall, or if the
spilt material is a liquid, it would require more significant and more urgent clean up.
To avoid spills from waste packages and avoid ongoing environmental impacts, all operators are trained and
familiar with spill control and clean up procedures and educated regularly at toolbox meetings. To minimise the
likelihood of vehicle accidents, there is onsite traffic management, including speed limits and two-way
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communication between all vehicles. Rapid clean-up of the spill ensures that the extent of the spill is minimised.
With these measures in place, the likelihood of ongoing soil contamination would be unlikely and the residual risk
would be low.
The refuelling station consists of a diesel storage tank, pipelines and a bowser. Diesel is contained in a doubleskinned (self-bunded) above ground tank. The refuelling point for plant has a spill containment unit installed in the
ground to capture leaks during refuelling. The bowser is contained within a self-bunded skid unit. Spill kits are
available and the operators working in the area are trained in operating procedures on how to manage a spill
incident, and regular toolbox meetings are held as refresher training for operators. These measures reduce the
likelihood of spilt material affecting the underlying soils, ensuring that the residual risk would be low.
The consequence of a contaminated water overflow from a pond or a waste spill could be moderate as water
would likely infiltrate if the spill was not quickly recovered. As a result, deeper soils could be impacted by a spill,
which would take longer to clean-up than a surface spill. It is considered unlikely that contaminated overflow water
would impact on soil quality following the implementation of management measures such as:
–

Quality assurance/quality control testing of liners.

–

Engineering design (which includes the maintenance of a 500 mm freeboard in ponds) with the ponds are of
sufficient capacity to hold washdown and contaminated water).

–

Containment of overflow in a secondary sump.

–

Implementation of operational procedures including visual inspections of pond/sumps and washdown
procedures.

In the unlikely event of cyclonic rainfall, where there is a potential for overflow, water could be pumped from the
pond into tankers and removed from site prior to the heavy rainfalls occurring. To avoid a waste spill
contaminating water, wastes would not be transferred into the cells during heavy rainfall or while significant
surface water is still present in the infrastructure area, or on the internal access roads.
Fire-fighting foam and extinguishers contain chemicals to assist with suppressing a fire, and can leave residual
chemicals in the soil following evaporation of the water. The amount of these chemicals could be significant,
especially in the case of a large fire. The use of fire extinguishers would be minimised to those fires which are
small, and if there are soil contaminants present, the soil would be cleaned up and remediated.

7.3.5.4

Subsidence and instability of waste cell allowing infiltration of water and
generation of leachate

Subsidence and instability of a waste cell could occur if backfilling and compaction activities are not undertaken in
accordance with the required procedures. Inadequate compaction can lead to a void space(s) being left within the
cell, which could then cause slumping of the cell backfill and reduced integrity of the cell dome cap, and also
generate pathways with greater permeability for surface water to enter the cell. Surface water entering the cell
could then potentially generate leachate from the waste packages.
Impacts on soil quality could be associated with:
–

Degradation of the physical structure of soils at the surface (i.e. those that have caved in or collapsed inwards
to the cell).

–

Soil contamination at the base of the mine void.

Hazards which could cause subsidence are primarily related to inadequate backfill and compaction against the
requirements of the engineering design. This is managed through briefings to the operators from the project
engineer, measurements of compaction density undertaken in accordance with AS1289.5.8.1, visual inspection
following placement of waste and backfill of each layer, a topographical survey at the completion of each layer to
confirm engineering specifications have been met and monitoring of the clay dome cap following cell completion.

7.3.5.5

Sterilisation of minerals beneath the cells

The development envelope is located in the centre of a 160 km long and 20 km wide north-north-west trending
granitic body covering approximately 3,200 km2 (CRM, 2016). Within the development envelope, the weathered
granite is typically 6 mBGL, and unweathered/fresh granite is greater than 27 mBGL. The result of disposing of
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Class IV and Class V wastes within a mine void hosted by weathered granite would permanently prevent access to
geological materials located below the cells. This would effectively ‘sterilise’ materials below the subsurface from
any future mining endeavors.
The footprint of an individual cell would be approximately 7,200 m2 (0.0072 km2). Assuming 50 cells are
constructed over the life of the Proposal, this represents a loss of access to 0.36 km2 or less than 1% of the land
(subsurface). The consequence of this sterilisation would be minor, as subsurface soils are not of economic
benefit or heritage, hydrological or hydrogeological value (in that they are not part of an aquifer or connected to
surface water receptors). The impact of the sterilisation of minerals below the cells is not considered significant,
as abundant granite and kaolin are available in the north-north-west trending granitic body. Therefore, the impact
on the land quality from sterilisation would be negligible.

7.3.5.6

Changes to the final landform

Landform evolution modelling was undertaken by Landloch (Appendix K(A-1)). The modelling was used to predict
changes to the landform once mine closure and rehabilitation has been completed. The model incorporated
potential changes to the landform over a period of 10,000 years. It included an assessment of:
–

Rainfall.

–

Average minimum and maximum temperatures.

–

Dew point temperature.

–

Slope.

–

Solar radiation.

–

Wind speed and direction.

The model calculated potential erosion rates and sediment loads during different rainfall events/intensities to
predict whether the landform would change over time (i.e. up to and including 10,000 years). The modelling
predicted that there would be relatively little change to the clay domes and the landform is likely to be erosionally
stable over the very long term.
A graphical representation of the current view from the west of the development envelope is provided in Figure 40.
The graphic shows the area where the cells are as vacant, sparsely vegetated land, with the final landform of the
domed cells caps being approximately 5 m higher than the surrounding land. The surrounding landscape as
mapped by Tille (2006) was Norseman (266), which consists of very low relief, undulating plains and low rises. It
is considered that the minor increased height of the waste cell landforms would be negligible in context with the
natural topography of the surrounding landscape.
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Figure 40

Current and final landform
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7.3.5.7

Radiation exposure (land and soils)

As well as ensuring humans are adequately protected from exposure to radiation and radioactive material that is
handled, stored and disposed at the Sandy Ridge Facility, there is a need to ensure that the environment, as a
whole, is adequately protected.
An assessment was undertaken (Appendix R(A-2)), with the intention of estimating the radiological effects that
waste materials could have on the environment. This included all pathways of exposure, both during the period of
operation and closure, with the view to demonstrate whether potential radiological impacts are at an acceptable
level of risk and manageable to safeguard fauna and flora.
This assessment was undertaken using the Environmental Risk from Ionising Contaminants Assessment (ERICA)
software tool. In the ERICA tool, the reference organisms are characterised by their dimensions, the concentration
of radionuclides that they exhibit relative to the environmental media with which they are associated and the
fraction of the time (occupancy) that they are present within, or at the surface of, the various environmental media.
With this information, dose conversion factors can be used to convert concentrations in organisms into whole-body
dose rates, which are then compared to threshold dose rates (e.g. 10 μGy/h) for various broad categories of
organisms, which are at levels that are not expected to cause significant population effects.
Four exposure scenarios were modelled using ERICA Tier 2 assessments:
–

Scenario 1 – exposure of fauna and flora present in the area surrounding the radioactive waste warehouse.

–

Scenario 2 – exposure to windblown material originating from operational (kaolin) stockpiles e.g. plant tails;
ore, sand, laterite and silcrete stockpiles.

–

Scenario 3 – exposure to windblown material originating from ad hoc (waste) stockpiles e.g. low level NORM
received as bulk or from emergency clean-up operations.

–

Scenario 4 – exposure post closure, with capping material and rehabilitation duration the institutional control
period.

From the Scenario 1 modelling, the Sandy Ridge Facility has been designed and constructed such that dose rates
for all organisms present outside the warehouse would be below the threshold dose rate of 10 μGy/h, and as a
result, no risk to any biota is envisaged from stored materials.
The controls that are implemented as required by the Radiation Management Plan (Tellus, 2021a) include a
designated stockpile area with a concrete slab and bunded walls, enclosed stockpile with tarpaulin covers, the use
of dust suppression agents and a monitoring program to confirm the effectiveness of controls implemented. With
these controls in place and operating according to design, the exposure risk from Scenario 2 would be sufficiently
managed.
From the Scenario 3 modelling, it was indicated that exposure to waste materials at full-time occupancy (with no
controls in place) could result in radiological impacts that were too high for the adequate protection of flora and
fauna. Therefore, as noted above, stockpiled radioactive bulk materials are sufficiently contained to prevent
windblown (or other) dispersal to the surrounding environment.
Upon closure, due to a minimum capping of 7 m for the duration of the institutional control period and further into
the future, no risk to flora and fauna is foreseen, as modelled dose rates for all organisms were below the
threshold dose rate of 10 μGy/h. External gamma dose rates experienced on the surface post closure (with a
minimum cover of 7 m) would be negligible, even if all of the radioactive waste had high activity concentration
levels.
The Facility is in the final stages of obtaining an updated Site Registration under the Radiation Safety Act 1975
(RS Act) and Radiation Safety (General) Regulations 1983 for the disposal of up to 100,000 tpa of low-level
radioactive waste in accordance with Tellus’ Waste Acceptance Criteria (WAC; Appendix T(A-5) and Appendix
T(A-8)). The Radiological Council is an independent statutory authority established under the RS Act. The
Radiological Council has advised that the WAC will require some amendments prior to operation for low level
radioactive waste, and that these may be implemented through the RS Act.
The RS Act and Part V of the EP Act in combination are considered adequate and appropriate to assess and
regulate the WAC in a stringent but flexible manner. The DWER regulatory services team and the Radiological
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Council should continue to work together when finalising the WAC. This will also be the case for verifying that
there is appropriate and consistent regulation of waste acceptance as well as minimal regulatory duplication.
This Proposal is not seeking to increase acceptance of low-level radioactive waste beyond the current application
being reviewed by the Radiological Council for 100,000tpa.

7.3.5.8

Characteristics of wastes accepted

Formal WAC (Appendix T(A-5) and T(A-8)) is used to verify that wastes accepted and disposed of at the Facility
meet the relevant standards for safe and secure containment and isolation.
The characteristics, quantities and types of Class IV and Class V waste likely to be brought to the Facility depend
on the requirements of the waste holders, and as such cannot be accurately estimated and is likely to change over
the Facility’s life. Accordingly, the EPA recognised the need for the Facility’s WAC to be flexible so that it can be
updated to reflect changes in waste types and treatment technology (EPA, 2017).
Tellus’ WAC documentation for the Facility meets the requirements set out in its Operating Licence (L9240/2020/1)
and is consistent with the Landfill Waste Classification and Waste Definitions 1996 (EPA as amended December
2019) as well as other National and State recognised legislation, regulations and guidelines which cover the types
of wastes and procedures for acceptance and disposal. This Proposal does not seek approval to alter the
Facility’s WAC.
This Proposal seeks to increase the amount of Class IV and V wastes permitted to be accepted at the gate, to
align with the approved rate of disposal, of 280,000 tpa. While the volume of wastes being disposed in the mined
out pits is not proposed to change, the constituent proportions of the tonnage being disposed could potentially
change. This change could occur if a lower proportion of liquid waste is accepted at the gate, and directly result in
lower quantities of kaolin being disposed of into the pits than is currently the case, as the liquid waste
immobilisation agent.
The outcome of the above scenario is;
–

There would be a lower proportion of kaolin clay being part of the disposal process,

–

Opportunity to increase the volume of kaolin available for export, and

–

A higher proportion of Class IV and V wastes being disposed of.

This shift in proportion could be considered as a potentially significant increase to the amount of Class IV and V
wastes being disposed of in the mined out pits, It is important to note that this Facility would still only be approved
to receive wastes that comply with the WAC, and that no matter what proportions of Class IV and V wastes are
disposed of, the pits will be filled up just as quickly. Some Class IV and V wastes accepted at the gate would have
higher levels of contaminants than other wastes, however all wastes accepted must still be within the WAC limits.
In any case, the approved disposal rate of 280,000 tpa over 25 years is not proposed to be changed, and the
approved WAC will remain unaltered as a result of this Proposal.

7.3.5.9

Consistency with the National Waste Policy and WA Waste Strategy

The Proposal is considered to be consistent with the 2018 National Waste Policy: Less Waste, More Resources or
NWP (DAWE, 2018) and the Western Australian Waste Avoidance and Resource Recovery Strategy 2030
(Western Australian Waste Authority, 2019), as discussed below.
The Proposal would not result in an increased production of hazardous waste in WA or within Australia. Blue
Environment Pty Ltd (2015 and 2020) estimated that Australia produced approximately 7.8 Mtpa of hazardous
waste in 2018-19, and by 2034, that would be predicted to rise to 10 Mtpa. Of the total volume produced per
annum in Australia, Tellus is approved to manage a very small portion of that total volume.
Approval of this Proposal does not increase the production of hazardous waste in Australia, and but does assist
with managing the legacy waste issue within WA and Australia in general.
7.3.5.9.1

National Waste Policy

The National Waste Policy: Less Waste, More Resources or NWP (DoE, 2015a), which was agreed to by all
Australian Environment Ministers in 2009, provided for a coherent, efficient and environmentally responsible
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approach to waste management in Australia. The policy was updated in 2018 by the Australian Government, state
and territory governments, and the Australian Local Government Association, and provides waste management
and resource recovery direction to 2030. The 2018 National Waste Policy provides a framework for collective
action by businesses, governments, communities and individuals until 2030.
The 2018 National Waste Policy:
–

Responds to the challenges facing waste management and resource recovery in Australia – excluding
radioactive waste

–

Reflects the global shift towards a circular economy – this includes the need for better resource-efficient
systems, products and services to avoid waste, conserve resources and maximise the value of all materials
used. It also acknowledges the need to improve our capacity to better design, reuse, repair and recycle the
goods we use

–

Provides a framework for businesses to embrace innovation and develop technologies that create new
opportunities

The NWP includes hazardous wastes and substances in the municipal, commercial and industrial, construction
and demolition waste streams and covers gaseous, liquid and solid wastes. Radioactive waste is excluded.
The Policy sets directions in five key areas and identifies 14 priority strategies that would benefit from a national or
coordinated approach. The strategies focus on (but are not limited to) waste avoidance, design, knowledge
sharing, education and behaviour change, product stewardship, a common approach, improving access,
increasing industry capacity, sustainable procurement, plastics and packaging, sound management of chemicals
and hazardous waste, reducing organic waste, data and reporting, market development and research.
The Facility has been developed with consideration of the NWP. This Proposal would support the following key
areas of the Policy:
–

A common approach - implement a common approach towards waste policy and regulation.

–

Sound management of chemicals and hazardous waste – Manage and regulate chemicals and wastes
throughout their lifecycle to minimise environmental and human health impacts and meet Australia’s national
and international obligations.

7.3.5.9.2

Western Australian Waste Strategy

The Western Australian Waste Avoidance and Resource Recovery Strategy 2030 (Western Australian Waste
Authority, 2019) is the primary strategy for waste management and resource recovery in WA. The objectives and
targets of the current strategy are as follows:
1.

Develop state-wide communications to support consistent messaging on waste avoidance, resource recovery
and appropriate waste disposal behaviours.

2.

A consistent three bin kerbside collection system, which includes separation of food organics and garden
organics from other waste categories, to be provided by all local governments in the Perth and Peel region by
2025 and supported by State Government through the application of financial mechanisms.

3.

Implement sustainable government procurement practices that encourage greater use of recycled products
and support local market development.

4.

Implement local government waste plans, which align local government waste planning processes with the
Waste Avoidance and Resource Recovery Strategy 2030.

5.

Review and update data collection and reporting systems to allow waste generation, recovery and disposal
performance to be assessed in a timely manner.

6.

Undertake a strategic review of Western Australia’s waste infrastructure (including landfills) by 2020 to guide
future infrastructure development.

7.

Review the scope and application of the waste levy to ensure it meets the objectives of Waste Avoidance and
Resource Recovery Strategy 2030 and establish a schedule of future waste levy rates with the initial schedule
providing a minimum five-year horizon.

8.

Provide funding to promote the recovery of more value and resources from waste with an emphasis on focus
materials.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

146

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________
Tellus has developed this Proposal to support the objectives of the WA Waste Strategy by planning for the longterm storage and isolation of hazardous, intractable and LLW that cannot be recycled or recovered, thereby
catering for WA’s waste management needs.

7.3.5.10

Waste disposal cumulative impacts

The Facility is located adjacent to an existing Class V landfill (the IWDF), and any risk of cumulative impacts as a
result of the concurrent operation of these two facilities is removed as result of the meteorogical conditions
geology setting. The co-location of the Class V landfills avoids potential land use conflicts from locating the Facility
elsewhere in WA. Further, as there are no significant pastoral, economic or social values associated with the
location of the IWDF and the Facility, the cumulative impacts on terrestrial environmental quality is not considered
significant.

7.3.6

Proposed mitigation, management and monitoring measures

Tellus is committed to the identification and implementation of mitigation, management and monitoring measures
to avoid or reduce potential negative impacts to terrestrial environmental quality values.
Specific radiation monitoring program requirements are outlined in detail in section 8.3.
The following mitigation and management measures are implemented with respect to terrestrial environmental
quality (following the mitigation hierarchy of avoidance and minimisation):
–

Prior to ground disturbance, detailed baseline soil sampling was undertaken in accordance with the
requirements of the Department of Health and DPLH to avoid sensitive soils such as highly erodible soils.
This management measure is linked to an overall Operational Environmental Management Plan (OEMP) to
ensure soil erosion is avoided and/or minimised in areas characterised as being potentially highly erodible.
Contingency measures would include a combination of minimal vegetation removal; silt traps, catch-drains
etc.

–

Combined use of a front-end loader, truck and bulldozer are used to stockpile soils to reduce compaction.

–

Topsoil stockpiles would not exceed 1 m in height in order to further reduce topsoil degradation.

–

Topsoil and subsurface soils are flat-topped or slightly domed to maximise water entry. Encouraging water
entry and respread with a seed bank of target species and adequate nutrient levels, ensures germination and
growth of vegetation.

–

At mine closure, there would be no residual stockpiles, as these would be used in the rehabilitation of the final
cell landform.

–

Subsurface soils (deep yellow sands) are stockpiled up to 4 m in height and are flat-topped or slightly domed
to minimise erosion by rainfall runoff.

–

Stockpiles are monitored for changes in physical and chemical condition. Monitoring should occur at a
minimum of every 12 months and should record:
•

Surface condition and erosion.

•

Nutrient status, pH and electroconductivity.

•

Seed germination.

–

If soils are stockpiled for longer than 12 months, they will be fertilised and seeded to reduce erosion, maintain
and accumulate soil organic matter and increase soil seed banks.

–

Monitoring of stockpiles for erosion (wind and water) and weed infestation would occur.

–

Tree debris including shrubs, brush with trunk diameters greater than 10 cm would be used as erosion
protection for stockpiled soil material. In addition, the debris from trees, shrubs, bushes and grasses would
add seed, nutrients and organic carbon to the soil.

–

Topsoil stripping to the recommend depth of 200 mm would be undertaken during clearing.

–

To avoid compaction, the stripping and rehandling of topsoil would not be undertaken when it is wet.

–

Spill response operational procedures are implemented, with rapid clean-up of any spill ensuring that the
extent of the spill is small. Efficient and effective clean-up also minimises dust generation. This management
measure is linked to a detailed spill response section in the Emergency Response Plan (Appendix AA(A-2)).
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–

All operators are trained and familiar with spill response operational procedures which would be reviewed
regularly at toolbox meetings.

–

There are onsite traffic management requirements, including speed limits and two-way communication
between all vehicles to avoid potential spills.

–

The Facility will only accept more solid wastes when less liquid wastes requiring immobilization are accepted,
which reduces transport of liquid waste to the Facility. Tellus will continue to implement its Transport
Management Plan (Appendix S(A-4)) and Traffic Management Plans (Appendix S (A-1) and (A-2))Tellus has
developed a Mine Closure Plan (MCP; Appendix Y(A-3)) and a Waste Facility Decommissioning Closure Plan
(WFDCP; Appendix Y(A-4)) that are both further outlined and discussed in section 7.9.5. An Operational
Environmental Management Plan (OEMP; Appendix X(A-3)) has been developed to outline the overall
environmental requirements that are to be implemented at the Facility.

Tellus has also developed an Outline Operating Strategy (Appendix V(A-1)), an Outline Safety Case (Appendix
U(A-1)) and a Radiological Safety Case, as well as a Radiation Management Plan (summary in Appendix U(A-2)).
These documents have been developed to safeguard human health and impacts to the environment during
operation of the Facility. They include an assessment of construction and operational risks, and they are outlined
and discussed further in section 7.6.5.
Further safeguards around waste packaging, testing of the waste and acceptance of the waste for permanent
isolation are discussed below.

7.3.6.1

Waste Acceptance Criteria

The overall objective of waste acceptance criteria (WAC) is to clearly establish the following;
–

The criteria that will be applied for the exclusion of certain types of wastes.

–

The criteria that will be applied to the acceptance of certain types of wastes.

–

The requirement for suitable packaging and the criteria that will be applied for packaging acceptance.

Tellus has developed two key documents for the Facility’s WAC:
–

Chemical Waste Acceptance Criteria (Appendix T(A-5)).

–

Radiological Waste Acceptance Criteria (Appendix T(A-8)).

All wastes need to be characterised by means of collecting information about the waste in order to build up a
picture of its properties. Data will be collected about the radiological, chemical and physical properties of the
waste. This information helps to decide how the waste should be handled, packaged, stored and safely disposed
of by the Facility.
It is normal when establishing waste acceptance criteria for permanent isolation, to first determine which waste
characteristics, under normal circumstances, will not be accepted (i.e. will be excluded). Wastes that may undergo
undesired physical, chemical or biological transformation after they have been disposed will not be accepted for
permanent isolation at Sandy Ridge unless they can be suitably stabilised. They may be accepted for surface
storage, pending further pre-disposal management activities (e.g. immobilisation treatment).
7.3.6.1.1

Chemical wastes

Materials possessing the following characteristics, unless they pass the tests outlined in the Chemical Waste
Acceptance Procedure (CWAP; Appendix T(A-6)), will normally be excluded from permanent isolation at the
Sandy Ridge Facility. It should be noted that materials possessing these characteristics may be accepted if they
can be modified to make them suitable for permanent isolation, and subsequently pass the required tests.
The Chemical Waste Acceptance Criteria (CWAC; Appendix T(A-5)) requires that if unable to be suitably modified,
the following waste types are excluded from permanent isolation:
–

Liquids

–

Explosive materials

–

Highly flammable materials

–

Highly reactive materials
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–

Gases

–

Infectious materials

–

Biodegradable materials

–

Nuclear waste

As part of the CWAP, it is necessary to first characterise the waste material. Tellus have adopted a three-stage
approach to waste characterisation, which is summarised below. The most detailed characterisation takes place
to determine if waste meets the overarching criteria and Licence conditions of the Site, followed by further ongoing
testing at levels 2 and 3, which are described as follows:
–

Level 1: Detailed characterisation. This is a thorough determination, using standardised analysis and
behaviour-testing methods, of the characteristic properties of the waste.

–

Level 2: Compliance testing. This is periodic testing of regularly arriving waste types by simpler standardised
analysis methods to determine whether a waste complies with Licence conditions and whether a waste with
previously known properties has changed significantly.

–

Level 3: On-site verification. This constitutes simple check methods to confirm that a waste is the same as
that which has been subjected to previous detailed characterisation and/or compliance testing, and that it is in
accordance with the description in the accompanying documents.

For acceptance at the Facility, wastes need to continually meet the acceptance criteria established for the site.
Criteria compliance is continually tested by using the three levels of detailed characterisation, compliance testing
and on-site verification, which is outlined in detail in this document.
Waste packaging delivered to the Facility must fulfil the following criteria:
–

Not have a total measured weight of more than the Safe Working Load.

–

Be capable of being disposed of with the waste.

–

Be filled so as to contain no significant voids.

–

Be free of ruptures at the point of delivery.

–

Be free of external contamination at the point of delivery.

–

Not significantly deteriorate during the duration of storage, transport and handling when in contact with the
waste.

–

Remain intact during normal transport and handling procedures.

–

Be strong enough to be walked on if required.

–

Be clearly labelled with the waste owner’s name and identification number and material description/name on
opposite sides of the waste package.

–

Allow no leakage during normal transport and handling operations.

–

Be capable of containing all the waste whatever the orientation of the package.

7.3.6.1.2

Radiological wastes

Materials possessing the following characteristics, unless they pass the tests outlined in the Radiological Waste
Acceptance Procedure (RWAP; Appendix T(A-7)), will normally be excluded from permanent isolation at the
Sandy Ridge Facility. It should be noted that materials possessing these characteristics may be accepted if they
can be modified to make them suitable for permanent isolation, and subsequently pass the required tests.
The Radiological Waste Acceptance Criteria (RWAC; Appendix T(A-5)) outline the same sort of criteria as the
CWAC.
Similarly to the CWAP, the RWAP outlines the characterisation of the waste material as well as the packaging
requirements. It also lists in detail the characterisation processes as well as further detail on the “gated” waste
acceptance review process that is required.
In addition, Tellus has developed the Waste Zoning Guide (WZG; Appendix T(A-9)) which outlines how
radiological and chemical wastes should be grouped to avoid incompatibility. After wastes have been accepted at
the Facility, it is important that they are both stored and disposed of in a safe manner. Many of the wastes that
Tellus would accept at the Facility would be classified as Dangerous Goods. While in surface storage, all
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Dangerous Goods would be stored and segregated in accordance with the Dangerous Goods Site Licence
(Licence number DGS022452; Appendix E(A-2)).
When the waste is placed into a cell for permanent isolation, waste zoning protocols will be implemented, as
presented in the WZG. Adopting a zoning approach also increases the opportunity for potential future recovery of

certain materials for beneficial use; however, radioactive materials would be disposed of without the intention to
retrieve them in the future.
Higher activity waste will be placed deepest in the waste cells to reduce the likelihood of inadvertent intrusion in
the future (see section 7.6.5.3 for further details).

7.3.6.2

Emergency response

Tellus has developed an Emergency Response Plan (Appendix AA(A-2)) which details how personnel are to
respond to various types of emergencies. An Emergency Response Flowchart (Appendix AA(A-1)) has also been
developed for use around the Site as a quick reference guide.
Spill response procedures for chemical and radiological spills are covered in detail in the Emergency Response
Plan (Appendix AA(A-2)). Tellus maintains pre-approved specialist emergency response service providers to
assist in emergency response situations.
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7.3.7

Predicted environmental outcome

It is expected that there would be no significant reduction in the quality of topsoil on site due to the management
measures in place as well as the planned use of future stripped topsoil as direct return use in rehabilitation.
Spill response procedures are in place to minimise the size of any spill that occurs, and it ensure that the spill is
cleaned up promptly and effectively. An Emergency Response Plan is also in place.
The ongoing compaction of wastes in the cells during disposal would ensure that the risks of subsidence and
ground instability is minimised.
Before wastes can be accepted at the Facility gate, a strict sent of waste acceptance criteria is applied, including
waste characterisation and waste packaging reviews. There is a “gated” process in place, and waste placement
zoning requirements are in place to avoid chemical incompatibility issues.
The amount of Class IV and Class V wastes being disposed in the mined out pits could increase as a result of this
Proposal, however, it is important to note that this Facility would still only be approved to receive wastes that
comply with the WACs, and that the approved disposal rate of 280,000 tpa over 25 years is not proposed to be
changed.
Once rehabilitation works are completed, it is expected that the land surface would be revegetated and stable. As
such, the EPA’s objective to ensure that terrestrial environmental quality is not adversely affected, would be
achieved.
Dose rates for all organisms during operations and post closure phases of the Facility have been modelled and are
well below threshold dose rates.
Formal Waste Acceptance Criteria is used to verify that waste accepted at the Facility meets appropriate
standards for safe and secure containment and isolation.
The RS Act and Part V of the EP Act in combination are adequate and appropriate to assess and regulate the
WAC in a stringent but flexible manner. DWER regulatory services and the Radiological Council continue to work
together to ensure appropriate and consistent regulation of waste acceptance as well as minimal regulatory
duplication.

7.4

Key environmental factor – Flora and Vegetation

7.4.1

EPA objective

The EPA’s environmental objective for the factor Flora and Vegetation is: “To protect flora and vegetation so that
biological diversity and ecological integrity are maintained.”
In the context of this objective, ecological integrity is the composition, structure, function and processes of
ecosystems, and the natural range of variation of these elements.

7.4.2

Relevant principles, policy and guidance

Considerations for EIA for the factor Flora and Vegetation include, but are not necessarily limited to:
–

Application of the mitigation hierarchy to avoid and minimise impacts to flora and vegetation, where possible.

–

The flora and vegetation affected by the proposal.

–

The potential impacts and the activities that will cause them, including direct and indirect impacts.

–

The implications of cumulative impacts.

–

Whether surveys and analyses have been undertaken to a standard consistent with guidance.

–

The scale at which impacts to flora and vegetation are considered • the significance of the flora and
vegetation, and the risk to the flora and vegetation.

–

The current state of knowledge of flora and vegetation and the level of confidence underpinning the predicted
residual impacts.
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–

Whether proposed management and mitigation approaches are technically and practically feasible.

–

Whether the proposal area will be revegetated in a manner that promotes biological diversity and ecological
integrity.

Issues that would be considered in this EIA process are:
–

Habitat loss, degradation and fragmentation.

–

Invasive species.

–

Fire regimes.

–

Changing climate.

–

State of knowledge:
•

New flora species.

•

Collection and collation of data.

•

Lack of State-wide detailed systematic vegetation classification and mapping.

•

Lack of understanding of ecosystem processes.

•

Challenges for revegetation.

The EPA considers that the following current environmental guidance relevant to its assessment of the proposal
for this factor is:
–

Environmental Factor Guideline – Flora and Vegetation (EPA, 2016c).

–

Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment (EPA, 2016c).

This section assesses the potential impacts on Flora and Vegetation during the operation of the Proposal, given
that there is some approved clearing that is planned to be undertaken as needed.
The Environmental Factor Guideline: Flora and Vegetation (EPA, 2016c) notes that, for the purposes of EIA, flora
is defined as native vascular plants. Western Australia’s native flora is diverse, ranging from giant karri trees in the
forests of the south-west to the diverse tiny ephemeral plants on granite domes in the goldfields. Vegetation is
defined as groupings of different flora patterned across the landscape that occur in response to environmental
conditions. The EPA is of the view that vegetation can be an effective surrogate for ecological processes and the
diversity of interactions in terrestrial ecosystems.
In effect, this means that for Flora and Vegetation to be considered in EIA, there must be a clear link between a
proposal or scheme’s impact on native vascular plants or groupings of different flora patterned across the
landscape that occur in response to environmental conditions.
This section reviews where there may be a link between the Proposal’s impact on native vascular plants or
groupings of different flora patterned across the landscape that occur in response to environmental conditions.
Mitigation and management measures are identified to avoid or reduce potential impacts in line with the objective
‘to protect Flora and Vegetation from significant harm’.

7.4.3

Studies and assessments

This section draws on a number of comprehensive studies, assessments, plans and procedures as listed in Table
42.
Table 42

Flora and Vegetation studies and plans.

Flora and Vegetation Studies and Management Plans

Appendix

Sandy Ridge Facility Exploration Tenement E16/440 Level 1 Flora and Vegetation Survey (PGV
Environmental, 2015)

Appendix G(A-1)

Sandy Ridge Facility Exploration Tenement E16/440 Level 2 Flora and Vegetation Survey (PGV
Environmental, 2016)

Appendix G(A-2)

Sandy Ridge Facility – Borefield Flora and Vegetation Survey (Western Botanical, 2018)

Appendix G(A-3)

Sandy Ridge Facility – Flora and Vegetation Management Plan (Tellus, 2019)

Appendix G(A-6)
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Flora and Vegetation Studies and Management Plans

Appendix

Sandy Ridge Facility – Targeted Flora and Vegetation Survey of the Southern Borefield and Access
Route, June 2020 (Western Botanical (2020)

Appendix G(A-8)

Sandy Ridge Facility – Regional Priority Flora Search (Western Botanical, 2021)

Appendix G(A-7)

Sandy Ridge Facility – Operational Environmental Management Plan (Tellus, 2021)

Appendix X(A-3)

Sandy Ridge Facility – 2021 environmental risk assessment (Tellus, 2021)

Appendix F(A-2)

Closure Studies
Sandy Ridge Facility – Mine Closure Plan (Tellus, 2019)

Appendix Y(A-3)

Sandy Ridge Facility – Waste Facility Decommissioning Closure Plan (Tellus, 2020)

Appendix Y(A-4)

Radiation Studies
Sandy Ridge Facility – Baseline Radiation and Metals Report E16/440, M16/540 (Terra Search, 2016)

Appendix J(A-1)

Sandy Ridge Facility – Outline Operating Strategy (Tellus, 2016)

Appendix V(A-1)

Sandy Ridge Facility – Baseline environmental gamma radiation survey of the proposed first waste
cell (Radiation Professionals Australia, 2020)

Appendix J(A-2)

Other Studies
Sandy Ridge Facility – Bushfire Risk Management Plan (Tellus, 2018)

Appendix G(A-4)

Sandy Ridge Facility – Bushfire Management Plan (Tellus, 2019)

Appendix G(A-5)

Sandy Ridge Emergency Response Plan (Tellus, 2020)

Appendix AA(A-2)

A Level 1 Flora and Vegetation Survey (PGV Environmental, 2015; Appendix G(A-1))was undertaken to assess
the flora and vegetation values of the development envelope and to identify the potential presence of flora species
or vegetation communities of conservation significance. The Level 1 Flora and Vegetation Survey included the
following:
–

A review of previous flora and vegetation surveys in the region.

–

A review of relevant biodiversity databases for threatened and priority flora species and threatened and
priority flora communities that may be affected by the Proposal.

–

Examination of recent aerial photography and contour maps to provisionally identify vegetation types and
condition.

Based on the results of the Level 1 Flora and Vegetation Survey, a Level 2 Flora and Vegetation Survey (PGV
Environmental, 2016; Appendix G(A-2)) was undertaken in accordance with Guidance Statement 51: Terrestrial
Flora and Vegetation Surveys for Environmental Impact Assessment in Western Australia (EPA, 2004a). The
Level 2 Flora and Vegetation Survey included the following:
–

Desktop search and review of DBCA’s Declared Rare and Priority Flora database and Threatened Ecological
Communities database.

–

Examination of recent aerial photography and contour maps to provisionally identify vegetation types and
condition.

–

Field survey in spring using quadrats (25 sets of 20 m by 20 m quadrats) and several traverses of the access
roads and water pipeline route to record native and introduced species, as well as a site walkover of any
areas of native vegetation.

–

Recording of any significant plant species using a hand–held GPS.

–

Description and mapping of vegetation types and vegetation condition.

–

Compilation of a flora list.

A Borefield Flora and Vegetation Survey (Western Botanical, 2018; Appendix G(A-3)) was undertaken in
accordance with the Technical Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment
(EPA, 2015c) and the Australian Vegetation Attribute Manual Version 7.0 (NVIS Technical Working Group 2017).
The assessment was carried out as follows:
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–

A desktop survey was conducted to obtain known records of Threatened and Priority flora species,
Threatened Ecological Communities, Priority Ecological Communities, or other areas of conservation
significance.

–

A desktop assessment of the likelihood for each Threatened and Priority Assessment was performed by
considering proximity of known flora records and comparing habitat information of previous records to the
characters of the Project Area.

–

A field survey was conducted, with mapping of vegetation associations (NVIS Level 5, as per NVIS Technical
Working Group 2017) and their boundaries.

–

An inventory of all flora encountered, with voucher specimens collected for verification of identity.

–

Location records were noted of any known Threatened or Priority species encountered.

–

Informal (non-pegged) 20 m x 20 m vegetation quadrats were performed for new vegetation association
encountered. Height and percent projected foliage cover (PFC) was recorded for each flora species within
these sites. Descriptions of each vegetation association were based upon site data supplemented by
additional species encountered outside the plots but within the same vegetation association.

Following an initial flora health monitoring program conducted by Western Botanical in 2019, and discovery of a
significant population of Melichrus sp. Bungalbin Hill (F.H. & M.P. Mollemans 3069) (P3) within the Sandy Ridge
Facility mining area; Tellus commissioned Western Botanical to conduct a regional Priority Flora search with the
aim of increasing the current knowledge and understanding of this species, along with any other significant flora
species recorded in the region. The Regional Priority Flora Search (Western Botanical, 2021; Appendix G(A-7))
was carried out as follows:
–

Database searches of the Department of Biodiversity, Conservation and Attractions (DBCA’s) Threatened and
Priority Flora species, Threatened Ecological Communities (TEC), Priority Ecological Communities (PEC),
and other areas with conservation significance.

–

The results of these searches were assessed, in conjunction with recent Western Botanical Priority Flora
location datasets, to produce a list of Significant Flora species likely to be encountered during the field survey.
This was accompanied by a review of available and relevant taxonomic literature, in order to determine
subsequent information on those flora species most likely to be encountered (i.e., identifying characteristics,
flowering period and habitat).

–

A field survey was conducted known Priority Flora locations at Borrow Pit 14 (previously known as Borrow Pit
9) and the Central Comms Tower, as well as other known records of Melichrus sp. Bungalbin Hill (F.H. & M.P.
Mollemans 3069) (P3), Lepidosperma aff. lyonsii, Calytrix creswellii (P3) and Phebalium appressum (P1).

–

The regional search using hand-held global positioning system (GPS) devices, recording the number of plants
at each point. Habitat characteristics including landform, soil-type, time since last fire and associated species
were recorded at each Priority Flora population. Where practicable, the boundaries of Priority Flora
populations were traversed to determine their extent and distribution across the landscape.

–

The Melichrus sp. Bungalbin Hill (F.H. & M.P. Mollemans 3069) (P3) population within the Sandy Ridge
Facility mining area were mapped.

As the baseline studies were conducted in 2015, Tellus commissioned a re-survey of flora and vegetation in the
Mining Area, in which waste disposal cells will be developed in accordance with MS 1078. This re-survey will
ensure that the assessment is current prior to further clearing being undertaken.
The assessment has also been prepared with reference to the applicable standards, guidelines and procedures
listed in section 4 and in accordance with the requirements set out in the ESD (Appendix A(A-1)). A copy of the
EPA’s checklist for documents submitted for environmental assessment on terrestrial biodiversity is provided in
Appendix M(A-1).

7.4.4

Existing environment

This section describes the flora and vegetation within the development envelope. It compiles data from studies
completed from 2015 (baseline surveys by PGV Environmental informing the Sandy Ridge Project Public
Environmental Review) through to 2021 (by Western Botanical). During this period the Facility has been
constructed and is operating.
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7.4.4.1

Bioregion

The development envelope is located in the Coolgardie Interim Biogeographic Regionalisation of Australia (IBRA)
Bioregion which covers the interzone between mulga and spinifex country and eucalypt environments over an area
of approximately 12,912,204 ha (DoE, 2015b, DPAW, 2014).
Within the Coolgardie IBRA Bioregion, the development envelope is located in the Southern Cross subregion that
is 6,010,832 ha in size (DoE, 2015b and DPAW, 2014). DPAW (2014) estimates approximately 5,773,838 ha of
the current extent of pre-European vegetation remains in the sub-region.
The Southern Cross subregion comprises the western section of the Yilgarn Craton and is characterised as gently
undulating uplands dissected by broad valleys with bands of low greenstone hills (Cowan et al., 2001). The
granite strata of the Yilgarn Craton are interrupted by parallel intrusions of Archaean Greenstone.
Diverse Eucalyptus woodlands that include species such as Eucalyptus salmonophloia, Eucalyptus salubris,
Eucalyptus transcontinentalis and Eucalyptus longicornis are common in the region. Granite basement outcrops
occur at mid‐levels in the landscape and support grasslands of Borya constricta, intermixed with stands of Acacia
acuminata and Eucalyptus loxophleba. Areas with a slightly higher elevation in the landscape include the eroded
remnants of yellow sandplains, gravelly sandplains and laterite breakaways. Mallees including Eucalyptus
leptopoda, Eucalyptus platycorys and Eucalyptus scyphocalyx and scrub heaths (Allocasuarina corniculata,
Callitris preissii, Melaleuca uncinata and Acacia beauverdiana) occur on these uplands (Cowan et al., 2001).

7.4.4.2

Vegetation associations

Most of the vegetation within the development envelope belongs to Beard vegetation association 437 ‘Shrublands;
mixed acacia thicket on sandplain’. The south-western area (along the water pipeline route and access road)
belongs to Beard vegetation association 141 ‘Medium woodland; York gum, salmon gum and gimlet’.
Vegetation in the water pipeline route and access road areas are mostly Beard vegetation association 437 with
some 141. The south-western end of the water pipeline route also contains Beard vegetation association 538
‘Eucalyptus open woodland/Triodia open hummock grassland’ and a small area of 435 ‘Acacia sparse
shrubland/Cryptandra mixed sparse heath’. All of these vegetation associations have a low reservation priority for
ecosystems.
Vegetation associations within the development envelope and vicinity are shown on Figure 41.

7.4.4.3

Vegetation types

Twenty one different vegetation types were described and mapped within the development envelope (refer to
Figure 42 and Figure 44). Many of the vegetation types intergrade and could be considered variations of the main
types. All but one of the vegetation types are considered common and widespread within the wider region. The
exception is S9 (Tall sparse shrubland of Acacia sibina with Allocasuarina campestris, over open Shrubland of
Baeckea elderiana, Grevillea obliquistigma subsp. obliquistigma and Leucopogon sp. Clyde Hill [M.A. Burgman
1207]) which has similarities to a Priority 1 Priority Ecological Community (PEC) ‘Finnerty Range / Mt Dimer /
Yendilberin Hills vegetation complex.
A description of the vegetation types including their assigned codes are provided below. A flora species list is
provided in Appendix G(A-2).
The area of each vegetation type within the development envelope is provided in Table 43.
Table 43
Area and percentage of vegetation types within the development envelope (from PGV 2016 and
Western Botanical 2018).
Vegetation
type code

Vegetation type name

Area within
development
envelope (ha)

Percentage within
development
envelope (%)

Ab

Acacia burkittii Tall Shrubland

0.45

0.04

Ar

Acacia resinimarginea Open Heath

434.15

40.9
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Vegetation
type code

Vegetation type name

Area within
development
envelope (ha)

Percentage within
development
envelope (%)

ArEpTs

Acacia resinimarginea Open Heath with scattered
Eucalyptus pileata over Triodia scariosa Open
Grassland

295.60

27.86

ArMu

Acacia resinimarginea/Melaleuca uncinata Open
Low Heath

10.91

1.03

CpAr

Callitris preissii/Acacia resinimarginea Tall
Shrubland

2.19

0.21

EcAt

Eucalyptus corrugata Low Woodland over Acacia
tetragonophylla Tall Open Shrubland

60.44

5.7

Eg

Eucalyptus gracilis Shrub Mallee over Acacia
nigripilosa subsp. nigripilosa/Acacia burkittii Low
Shrubland

150.86

14.22

EpMuTs

Eucalyptus pileata Open Shrub Mallee over
Melaleuca uncinata Open Shrubland over Triodia
scariosa Open Grassland

15.59

1.47

ErMuAa

Eucalyptus rigidula Very Open Shrub Mallee over
Melaleuca uncinata/Acacia acuminata Open Low
Heath

2.22

0.21

EsalMu

Eucalyptus salubris var. salubris Open Shrub
Mallee over Melaleuca uncinata Open Shrubland

1.62

0.15

EsAt

Eucalyptus salmonophloia Woodland over Acacia
tetragonophylla Tall Open Shrubland

4.42

0.42

EsEo

Eucalyptus salmonophloia Woodland over
Eremophila oppositifolia Open Heath

16.11

1.52

Lr

Leptospermum roei Open Heath

8.16

0.77

W3

Open woodland of Eucalyptus corrugata over open
shrubland of Acacia acuminata (narrow phyllode
variant), Senna artemisioides subsp. filifolia and
Grevillea acuaria

21.40

2.02

W4

Open woodland of Eucalyptus vittata and E.
salmonophloia over sparse shrubland of Atriplex
spp., Eremophila scoparia and Templetonia sulcata

11.24

1.06

W5

Open woodland of Eucalyptus ravida with
occasional E. longicornis and E. transcontinentalis
over open shrubland of Eremophila interstans
subsp. virgata, E. scoparia and Santalum
acuminatum on clayey soils

2.24

0.21

Ab/W66

Mapping overlap of two studies

0.19

0.02

W6

Woodland of Eucalyptus salmonophloia and E.
salubris over open shrubland of Eremophila
scoparia, and Atriplex vesicaria and Senna
artemisioides subsp. filifolia

1.94

0.18

Nil

Not mapped – inferred to be W6

S9

Tall sparse shrubland of Acacia sibina with
Allocasuarina campestris, over open
Shrubland of Baeckea elderiana, Grevillea
obliquistigma subsp. obliquistigma and
Leucopogon sp. Clyde Hill (M.A. Burgman 1207)

13.37

1.26

W3/S9
Complex

Refer to W3 and S9 description above

7.63

0.72

1060.91

100%

Total

0.02
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Figure 41

Vegetation associations within the approved development envelope
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Figure 42

Vegetation types within the overall MS 1078 approved development envelope
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Figure 43

Vegetation types within the approved development envelope
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Figure 44

Vegetation types within the approved development envelope (groundwater infrastructure)
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7.4.4.3.1

Acacia resinimarginea Open Heath (Ar)

This is one of the most dominant vegetation types within the development envelope. Acacia resinimarginea is
consistently 1–1.2 m high and 40–50% cover (refer to Plate 4). Other common species include Phebalium
filifolium, Phebalium canaliculatum, Homalocalyx thryptomenoides, Melaleuca uncinata and Callitris preissii. The
Callitris preissii plants are small seedlings approximately 0.2–0.3 m high that are regenerating after a fire that
occurred previously in the area. Spinifex (Triodia scariosa) is also common but at a low density. The soils are
light yellow to orange-brown loamy sands.

Plate 4
7.4.4.3.2

Acacia resinimarginea Open Heath

Callitris preissii/Acacia resinimarginea Tall Shrubland (CpAr)

This vegetation type is essentially a variety of the Acacia resinimarginea Open Heath (Ar) vegetation type that
escaped a fire that occurred previously in the area. It is located in two pockets within the southern portion of the
development envelope (refer to Plate 5). The Callitris preissii trees are up to 3-4 m high and the Acacia
resinimarginea and Melaleuca uncinata up to 2-2.5 m high. Homalocalyx thryptomenoides is a common small
shrub. The soils are light yellow-brown loamy sands.
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Plate 5
7.4.4.3.3

Callitris preissii/Acacia resinimarginea Tall Shrubland

Acacia resinimarginea/Allocasuarina acutivalvis Open Heath (ArAa)

A small pocket (approximately 20 m by 20 m) of this vegetation type occurs at the northern end of the cell. It is
very similar in structure and composition to the Acacia resinimarginea Open Heath (Ar) vegetation type but
contains Allocasuarina acutivalvis which is virtually absent from the Acacia resinimarginea Open Heath (Ar)
vegetation type (refer to Plate 6). The presence of ironstone pebbles at the surface of the loamy sand may be a
reason for the occurrence of Allocasuarina acutivalvis in this area.

Plate 6
7.4.4.3.4

Acacia resinimarginea/Allocasuarina acutivalvis Open Heath

Acacia resinimarginea/Melaleuca uncinata Open Low Heath (ArMu)

This vegetation type occurs on the water pipeline route just north of the existing road to Mount Dimer. Acacia
resinimarginea and Melaleuca uncinata co-dominate at around 1 m in height and 20-25% cover each (refer to
Plate 7). The vegetation is slightly more species rich than the Acacia resinimarginea Open Heath (Ar) vegetation
and sub-units within the development envelope. The soils are light orange-brown loamy sand with ironstone
pebbles at the surface.

Plate 7

Acacia resinimarginea/Melaleuca uncinata Open Low Heath
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7.4.4.3.5

Leptospermum roei Open Heath (Lr)

This vegetation type occurs in the southern portion of the development envelope. Leptospermum roei dominates
this vegetation type, growing up to around 1.8 m in height with 50% cover. There is little to no Acacia
resinimarginea present (refer to Plate 8). The composition of the smaller shrubs is similar to the Acacia
resinimarginea Open Heath (Ar) vegetation type with Homalocalyx thryptomenoides common. The soils are yellow
loamy sand.

Plate 8
7.4.4.3.6

Leptospermum roei Open Heath

Acacia resinimarginea Open Heath with scattered Eucalyptus pileata over Triodia scariosa
Open Grassland (ArEpTs)

This is another widespread vegetation type occurring on the yellow loamy sand soils, particularly in the central and
northern parts of the development envelope. The shrub cover is less dense at 25-40% which has allowed the
Spinifex (T. scariosa) to grow in higher densities, around 20–25% cover. The Small Mallee (Eucalyptus pileata)
occurs sporadically throughout this vegetation type. Other common species include Phebalium filifolium,
Homalocalyx thryptomenoides and Keraudrenia integrifolia. At the time of the field survey, Callitris preissii was
present as seedlings in some areas but only occurred as old dead plants with no seedlings evident in large areas
(refer to Plate 9). The soils are light orange-brown loamy sand.
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Plate 9

Acacia resinimarginea Open Heath with scattered Eucalyptus pileata over Triodia scariosa Open
Grassland

7.4.4.3.7

Eucalyptus pileata Open Shrub Mallee over Melaleuca uncinata Open Shrubland over Triodia
scariosa Open Grassland (EpMuTs)

This vegetation type is located in the south-east portion of the development envelope and is similar to the Acacia
resinimarginea Open Heath with scattered Eucalyptus pileata over Triodia scariosa Open Grassland (ArEpTs) with
the exception that Acacia neurophylla is the dominant Acacia. Several other species not commonly recorded
elsewhere in the development envelope such as Melaleuca eleuterostachya, Hakea francisiana and Podolepis
capillaris were present and indicated a transition from the vegetation within the development envelope to that
further east (refer to Plate 10). The soils are light orange-red sand.

Plate 10

Eucalyptus pileata Open Shrub Mallee over Melaleuca uncinata Open Shrubland over Triodia
scariosa Open Grassland
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7.4.4.3.8

Eucalyptus gracilis Shrub Mallee over Acacia nigripilosa subsp. nigripilosa/Acacia burkittii
Low Shrubland (Eg)

This vegetation type occurs on harder sandy loam soils on slightly more elevated land in the western and northern
portions of the development envelope. Eucalyptus gracilis is the main tree or mallee species present in densities
around 10-40% (refer to Plate 11). Acacia species including A. burkittii and A. nigripilosa subsp. nigripilosa are
common shrubs as is Melaleuca uncinata, Alyxia buxifolia, Olearia muelleri and Scaevola spinescens. There is a
large percentage of bare ground present within this vegetation type, as shown in Plate 11. The soils are hard, redorange sandy loam.

Plate 11

7.4.4.3.9

Eucalyptus gracilis Shrub Mallee over Acacia nigripilosa subsp. nigripilosa/Acacia burkittii Low
Shrubland
Eucalyptus gracilis Open Shrub Mallee over Acacia acuminata/Eremophila oppositifolia Open
Shrubland (EgAaEo)

This vegetation type occurs at the southern end of the water pipeline route close to the Carina Pit. The vegetation
is located in a slight depression which may lead to slightly moister surface soils after rain. The shrub mallees are
up to 4 m high and open over an open shrub layer consisting of Acacia acuminata and A. tetragonophylla as well
as Eremophila oppositifolia, E. maculata and Senna artemisioides (refer to Plate 12). The soils are orange-red
sandy loam with ironstone pebbles with a large percentage of bare ground.
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Plate 12

7.4.4.3.10

Eucalyptus gracilis Open Shrub Mallee over Acacia acuminata/Eremophila oppositifolia Open
Shrubland
Acacia burkittii Tall Shrubland (Ab)

A small band of this vegetation type occurs near the southern end of the water pipeline route in a low valley.
Acacia burkittii is the dominant taller shrub up to 3 m high and averaging 20% although it can be denser in places
(refer to Plate 13). Grevillea eriostachya up to 1.3 m is also present. Common smaller shrubs include
Leucopogon sp. Clyde Hill and Homalocalyx thryptomenoides. The soils are orange-red sandy loam with
ironstone pebbles at the surface.

Plate 13
7.4.4.3.11

Acacia burkittii Tall Shrubland

Eucalyptus rigidula Very Open Shrub Mallee over Melaleuca uncinata/Acacia acuminata Open
Low Heath (ErMuAa)

This vegetation type occurs on top of a small rise on perhaps the highest part of the water pipeline route between
the Carina Pit and existing road to Mount Dimer. Eucalyptus rigidula (no buds or fruit) commonly occurs as a
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shrub mallee in very low densities. The shrub layer is dominated by Melaleuca uncinata with Acacia acuminata
and Senna artemisioides common (refer to Plate 14). The soils are orange-red sandy loam.

Plate 14

7.4.4.3.12

Eucalyptus rigidula Very Open Shrub Mallee over Melaleuca uncinata/Acacia acuminata Open Low
Heath
Eucalyptus corrugata Low Woodland over Acacia tetragonophylla Tall Open Shrubland (EcAt)

This vegetation type is located in the south-western portion of the development envelope and consists of large
tracts of typical Goldfields Eucalypt Woodland with Eucalyptus corrugata the dominant species up to 8 m high and
with an open canopy cover of 10-25% (refer to Plate 15). Common understorey species include Acacia
tetragonophylla, Santalum acuminatum, Exocarpos aphyllus, Scaevola spinescens, Acacia colletioides, Phebalium
filifolium and Austrostipa nitida. The soils are orange-brown loamy sand.

Plate 15
7.4.4.3.13

Eucalyptus corrugata Low Woodland over Acacia tetragonophylla Tall Open Shrubland

Eucalyptus salmonophloia Woodland over Acacia tetragonophylla Tall Open Shrubland (EsAt)

This vegetation type also occurs in the south-western part of the development envelope mixed in with the
Eucalyptus corrugata Low Woodland over Acacia tetragonophylla Tall Open Shrubland (EcAt). Salmon Gum (E.
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salmonophloia) is sparse and up to 12 m high over a tall open shrubland containing similar common species to the
EcAt vegetation type such as Acacia tetragonophylla, Acacia colletioides, Scaevola spinescens and Olearia
muelleri (refer to Plate 16). The soils are orange-red sandy loam.

Plate 16
7.4.4.3.14

Eucalyptus salmonophloia Woodland over Acacia tetragonophylla Tall Open Shrubland

Eucalyptus salmonophloia Woodland over Eremophila oppositifolia Open Heath (EsEo)

This species is common along the southern portion of the water pipeline route. Superficially this vegetation type
looks structurally the same as the Eucalyptus salmonophloia Woodland over Acacia tetragonophylla Tall Open
Shrubland (EsAt) with Salmon Gum the main species present up to 12 m high and 20% cover over an open
understorey. However, the understorey composition is quite different and contains Chenopod species (Atriplex
vesicaria, Maireana georgei, Sclerolaena densiflora) that are absent from the development envelope. Eremophila
species (E. oppositifolia, E. pantonii) are common in the understorey (refer to Plate 17). The soils are orange-red
sandy loam.

Plate 17
7.4.4.3.15

Eucalyptus salmonophloia Woodland over Eremophila oppositifolia Open Heath

Eucalyptus salubris var. salubris Open Shrub Mallee over Melaleuca uncinata Open Shrubland
(EsalMu)

A small stand of Gimlet (Eucalyptus salubris var. salubris) occurs on the water pipeline route south of the road to
Mount Dimer. The Gimlet mallees are up to 5 m high and in low density. Melaleuca uncinata, Senna
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artemisioides and Acacia resinimarginea are common shrub species and the native grasses Aristida contorta and
Austrostipa nitida occur together. Grass species were very sparse throughout the survey area (refer to Plate 18).

Plate 18
7.4.4.3.16

Eucalyptus salubris var. salubris Open Shrub Mallee over Melaleuca uncinata Open Shrubland
Open woodland of Eucalyptus corrugata over open shrubland of Acacia acuminata (narrow
phyllode variant), Senna artemisioides subsp. filifolia and Grevillea acuaria (W3)

Open woodland (5-7.5% PFC) of Acacia corrugata, over tall open shrubland (3-5%) of Acacia acuminata
(narrow phyllode variant), Santalum acuminatum, and S. spicatum, over highly variable mid open shrubland
(3-5% PFC) of Senna artemisioides subsp. filifolia, Scaevola spinescens, and Phebalium lepidotum, over
sparse low shrubland (1-2 %) of Olearia muelleri, Grevillea acuaria, and Cryptandra aridicola.
Associated Species:Brachychiton gregorii, Hibbertia aff. pungens (WB39960) (Species of Interest),
Allocasuarina campestris, A. acutivalvis subsp. acutivalvis, Acacia tetragonophylla, Alyxia buxifolia,
Austrostipa platychaeta, Exocarpos aphyllus, and Grevillea paradoxa.
The W3 open woodland association (Plate 1) occupies 21.38 ha (0.99 ha within footprint) on mid to lower
slopes of ironstone hills within the Project Area. No conservation-significant flora were recorded.
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Plate 19
7.4.4.3.17

Example of W3 vegetation.

Open woodland of Eucalyptus vittata and E. salmonophloia over sparse shrubland of
Atriplex spp., Eremophila scoparia and Templetonia sulcata (W4)

Open woodland (10-15% PFC) of Eucalyptus vittata and E. salmonophloia, over highly variable mid sparse
shrubland (5%) of mixed Atriplex species (A. vesicaria, stipitata, A. nummularia), Eremophila scoparia, and
Templetonia sulcata.
Associated Species: Alyxia buxifolia, Austrostipa platychaeta, Eremophila interstans subsp. virgata, Exocarpos
aphyllus, Grevillea acuaria, Maireana georgei, Maireana trichoptera, Olearia muelleri, Pittosporum
angustifolium, Ptilotus obovatus, Rhagodia drummondii, Rhyncharrhena linearis, Santalum acuminatum,
Scaevola spinescens, Sclerolaena ?diacantha, and Westringia cephalantha subsp. cephalantha.
Within the Project Area the W4 open woodland association (Plate 20) occupies 11.32 ha (0.41 ha within
footprint) on red silty sand at the surface over clayey soils on flats and gentle lower slopes with ironstone
surface gravel. No conservation-significant flora or flora of interest were found within the W4 vegetation
association within the Project Area.

Plate 20

Example of W4 vegetation.
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7.4.4.3.18

Open woodland of Eucalyptus ravida with occasional E. longicornis and E.
transcontinentalis over open shrubland of Eremophila interstans subsp. virgata, E.
scoparia and Santalum acuminatum on clayey soils (W5)

Open woodland (10-15% PFC) of Eucalyptus ravida with occasional E. longicornis and E. transcontinentalis,
over mid sparse shrubland (5% PFC) of Eremophila interstans subsp. virgata, E. scoparia, and Santalum
acuminatum, over low isolated clumps of shrubs of Acacia nyssophylla, and variable mix of other associated
species.
Associated Species: Acacia erinacea, Alyxia buxifolia, Atriplex stipitata, Atriplex vesicaria, Austrostipa
platychaeta, Eremophila oldfieldii subsp. angustifolia, Eremophila oppositifolia subsp. angustifolia, Grevillea
acuaria, Olearia muelleri, Scaevola spinescens and Templetonia sulcata.
Within the Project Area the W5 open woodland association (Plate 21) occupies 2.26 ha (0.28 ha within
footprint) on flats and gentle slopes associated with shallow drainage, with red silty sand at the surface over or
medium to heavy clay soil. This community is subject to waterlogging following rainfall. No conservationsignificant flora or flora of interest were found within the W5 vegetation association within the Project Area.

Plate 21
7.4.4.3.19

Example of W5 vegetation.

Woodland of Eucalyptus salmonophloia and E. salubris over open shrubland of
Eremophila scoparia, and Atriplex vesicaria and Senna artemisioides subsp. Filifolia (W6)

Woodland (15-20% PFC) of Eucalyptus ravida with occasional E. longicornis and E. transcontinentalis, over
mid open shrubland (10-20% PFC) of Eremophila scoparia, Atriplex vesicaria, and Senna artemisioides subsp.
filifolia, over low isolated clumps (1% PFC) of Olearia muelleri, Zygophyllum glaucum, Austrostipa platychaeta
and other associated species.
Associated Species: Acacia colletioides, Alyxia buxifolia, Atriplex nummularia, Casuarina pauper, Eremophila
decipiens subsp. decipiens, Eremophila ionantha, Eucalyptus ewartiana, Eucalyptus salubris, Exocarpos
aphyllus, Maireana triptera, Rinzia carnosa, Santalum acuminatum, Scaevola spinescens, Senna
cardiosperma, Solanum nummularium, and Templetonia sulcata.
Within the Project Area the W6 open woodland association (Plate 22) occupies 2.48 ha (0.42 ha within
footprint) on broad flat valley floors with fine red sandy clay with discontinuous mantle of lateritic gravel. No
conservation-significant flora or flora of interest were found within the W5 vegetation association within the
Project Area.
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Plate 22
7.4.4.3.20

Example of W6 vegetation.

Tall sparse shrubland of Acacia sibina with Allocasuarina campestris, over open
Shrubland of Baeckea elderiana, Grevillea obliquistigma subsp. obliquistigma and
Leucopogon sp. Clyde Hill (M.A. Burgman 1207) (S9).

Tall sparse shrubland (5-10% PFC) of Acacia sibina with Allocasuarina campestris, over mid open shrubland
(10-15% PFC) of Baeckea elderiana, Grevillea obliquistigma subsp. obliquistigma and Leucopogon sp. Clyde
Hill (M.A. Burgman 1207), over low isolated clumps (1% PFC) of Hibbertia eatoniae and Amphipogon caricinus
var. caricinus.
Associated Species: Banksia arborea (Priority 4), Acacia resinimarginea, Allocasuarina acutivalvis subsp.
acutivalvis, Brachychiton gregorii, Eremophila clarkei, E. granitica, Eucalyptus ewartiana, Grevillea
nematophylla subsp. nematophylla, G. paradoxa, Persoonia coriacea, Phebalium lepidotum, Philotheca brucei
subsp. brucei, Prostanthera aff. sericea (WB39959), Rhyncharrhena linearis, Rinzia carnosa, Scaevola
spinescens, and Solanum nummularium.
The S9 tall shrubland association (Plate 23) occupies 13.37 ha (0.28 ha within footprint) within the Project
Area. In the southern portion of the Project Area the S9 association forms a complex with the W3 association
that occupies an additional 7.93 ha (1.15 ha within footprint). The S9 association occurs on upper slopes and
crests of low hills with abundant angular banded ironstone rocks and gravel. It is the primary association within
the Project Area with minor banded ironstone outcrop and supports occasional Banksia arborea (Priority 4).
The S9 vegetation association has affinity to a previously mapped vegetation unit considered as part of the
Priority 1 ‘Finnerty Range / Mt Dimer / Yendilberin Hills vegetation complexes (banded ironstone formation)’
PEC. Characters in common between the S9 association vegetation previously considered PEC include:
• Being located on upper slopes and crests associated with outcropping and subcropping banded iron
formation geology.
• Sharing multiple structural flora species, including; Banksia arborea (Priority 4), Acacia sibina, Allocasuarina
campestris, Baeckea elderiana, Brachychiton gregorii, Eucalyptus ewartiana, and Philotheca brucei subsp.
brucei.
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Plate 23
7.4.4.3.21

Example of S9 vegetation.

W3/S9 Complex

Refer to W3 and S9 description above.
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7.4.4.4

Vegetation condition

Using the vegetation condition rating scale devised by Keighery (1994) and described in Bush Forever
(Government of Western Australia, 2000) (Table 44) most of the vegetation within the development envelope is
considered to be in ‘excellent’ condition.
Table 44

Vegetation condition rating scale

Condition

Description

Pristine

Pristine or nearly so, no obvious signs of disturbance.

Excellent

Vegetation structure intact, disturbance affecting individual species and weeds are non-aggressive
species.

Very good

Vegetation structure altered obvious signs of disturbance. For example, disturbance to vegetation
structure caused by repeated fires, the presence of some more aggressive weeds, dieback, logging
and grazing.

Good

Vegetation structure significantly altered by very obvious signs of multiple disturbances. Retains
basic vegetation structure or ability to regenerate it. For example, disturbance to vegetation structure
caused by very frequent fires, the presence of some very aggressive weeds at high density, partial
clearing, dieback and grazing.

Degraded

Basic vegetation structure severely impacted by disturbance. Scope for regeneration but not to a
state approaching good condition without intensive management. For example, disturbance to
vegetation structure caused by very frequent fires, the presence of very aggressive weeds, partial
clearing, dieback and grazing.

Completely
degraded

The structure of the vegetation is no longer intact and the area is completely or almost completely
without native species.

7.4.4.5

Vegetation of conservation significance

Three Priority Ecological Communities (listed as Priority 1 by DBCA) were identified as potentially occurring within
the vicinity of the development envelope. These include:
–

Finnerty Range/Mt Dimer/Yendilberin Hills vegetation complexes (banded ironstone formation).

–

Hunt Range vegetation complexes (banded ironstone formation).

–

Lake Giles vegetation complexes (banded ironstone formation).

Vegetation association S9 recorded in the water infrastructure area has affinity to a previously mapped vegetation
unit considered as part of the Priority 1 ‘Finnerty Range/Mt Dimer/Yendilberin Hills vegetation complexes (banded
ironstone formation)’ Priority Ecological Community (PEC) listed by DBCA. It supports occasional Banksia arborea
(Priority 4). Tellus minimised the designed water infrastructure area and made use of previously disturbed
exploration areas to reduce impacts to this vegetation to 0.13 hectares of new clearing and no impacts to B.
arborea.
There are no Threatened or Endangered Ecological Communities listed under the WC Act or Threatened or
Endangered Ecological Communities listed under the EPBC Act within the development envelope.

7.4.4.6

Flora species of conservation significance

Fifty flora species listed under the BC Act and/or EPBC Act or by DBCA have been recorded or are predicted to
occur within the development envelope or within the locality (refer to Table 45). Thirty-two of these species were
considered as possibly occurring within the development envelope. The remaining species were considered
unlikely to occur due to a lack of suitable habitat and, therefore, would not be affected by the Proposal.
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Table 45
Conservation significant flora known to occur near the development envelope and likelihood of it
occurring within the development envelope
Species

WA status6

Status under
EPBC Act 19997

Habitat

Likelihood of
occurring within
the
development
envelope

Myriophyllum lapidicola
Chiddarcooping
Myriophyllum

Threatened

Endangered

Ephemeral pools 20 cm to 50
cm deep on granite outcrops.+

Unlikely

Ricinocarpos brevis

Threatened

Endangered

Shallow sandy soils on rocky
banded ironstone outcrops.®

Unlikely

Tetratheca paynterae
Paynter's Tetratheca

Threatened

Endangered

Rock crevices, in shallow
pockets of soil of rich red
loam.®

Unlikely

Cryptandra polyclada
subsp. aequabilis

Priority 1

-

Sand.

Possible

Cyathostemon sp. Mt
Dimer (C. McChesney
TRL 4/72) PN

Priority 1

-

Yellow sand.

Possible

Dampiera sp. Jaurdi (D.
Angus DA 268) PN

Priority 1

-

Associated species:
Allocasuarina corniculata,
Gyrostemon racemiger,
Acacia sibina, Eucalyptus
leptopoda subsp. subluta,
Calytrix creswellii ~
Interpreted habitat: Yellow
sand, gravel, sandplains.

Possible

Lepidosperma sp. Parker
Range (N. Gibson & M.
Lyons 2094)

Priority 1

-

Recorded on ridge/slope.
Well-drained. Dry brown clay
loam over granite. 10–30% of
loose rock on soil surface.#

Unlikely

Lepidosperma lyonsii

Priority 1

-

Orange skeletal sandy loam
with banded ironstone gravel
and rock, well-drained shallow
stony loamy with quartz.
Gentle hill slopes, upper
slopes of large hill.

Confirmed
(subject to
taxonomic
verification)

Leucopogon sp.
Yellowdine (M. Hislop &
F. Hort MH 3194)

Priority 1

-

Recorded on Flat. Moist
yellow sand. Burnt >5 years.^

Unlikely

Phebalium appressum

Priority 1

-

Yellow sandplain.

Possible

Tecticornia flabelliformis

Priority 1

-

Clay. Saline flats.

Highly unlikely

Xanthoparmelia fumigata

Priority 1

-

Recorded on ridge with bare
to littered, stoney crusted
brown clayey sand.<

Unlikely

Baeckea sp. Jaurdi
Station (L.W. Sage & F.
Hort 2229)

Priority 2

-

Light brown-yellow sand.
Sandplains.

Possible

Daviesia sarissa subsp.
redacta

Priority 2

-

Yellow sand. Plains.

Possible

Elachanthus pusillus

Priority 2

-

Open depression in plain
system. Sandy clay loam.&

Unlikely
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Species

WA status6

Status under
EPBC Act 19997

Habitat

Likelihood of
occurring within
the
development
envelope

Goodenia jaurdiensis

Priority 2

-

Red clayey loam with laterite
or banded ironstone gravel or
quartz pebbles. Low-lying
plains and lower slopes.

Possible

Hakea rigida

Priority 2

-

Sandy soils, yellow sand.

Possible
Possible

Hemigenia tenelliflora

Priority 2

-

Sandplain.@

Lissanthe scabra

Priority 2

-

Dry, white to orange-brown
clay, sandy gravel loams,
granite. Breakaways, uplands.

Unlikely

Malleostemon sp.
Adelong (G.J. Keighery
11825)

Priority 2

-

Red sand.

Unlikely

Acacia cylindrica

Priority 3

-

Yellow/brown sand, gravelly
soils. Undulating plains, flats.

Possible

Acacia desertorum var.
nudipes

Priority 3

-

Yellow sand, lateritic gravel.
Sandplains, flats.

Possible

Austrostipa blackii
Crested Spear-grass

Priority 3

-

Recorded on a gentle upper
North slope. Brown loam over
red loam with granite
fragments at 5 cm.%

Unlikely

Banksia lullfitzii

Priority 3

-

Yellow sand. Sandplains.

Possible

Bossiaea celata

Priority 3

-

Deep sand. Open mallee.

Possible

Calytrix creswellii

Priority 3

-

Yellow sand, sometimes with
lateritic gravel. Sandplains.

Confirmed

Cyathostemon
verrucosus

Priority 3

-

Flat yellow sandy clay plain.>

Unlikely

Eucalyptus exigua

Priority 3

-

Sandy loam, white sand.
Sandplains.

Possible

Eutaxia actinophylla

Priority 3

-

Red-brown clay loam, red clay
loam over granite, gravel.
Small depressions.

Unlikely

Gastrolobium semiteres

Priority 3

-

Deep yellow sand, yellow to
brown sandy clay, gravel,
granite. Broad sand dunes,
around rocks, undulating
plains.

Possible

Gnephosis intonsa
Shaggy Gnephosis

Priority 3

-

Red/brown clay, stony saline
loam.

Unlikely

Gnephosis sp.
Norseman (K.R. Newbey
8096)

Priority 3

-

Sub-saline loam. Moderately
exposed flat.

Unlikely

Gompholobium cinereum

Priority 3

-

Yellow sand, clayey sand,
brown loam, sandy gravel,
laterite. Well-drained open
sites, slopes, plains,
roadsides.

Possible

Grevillea georgeana

Priority 3

-

Stony loam/clay. Ironstone
hilltops and slopes.

Possible
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Species

WA status6

Status under
EPBC Act 19997

Habitat

Likelihood of
occurring within
the
development
envelope

Hibbertia lepidocalyx
subsp. tuberculata

Priority 3

-

Yellow-orange loam, ironstone
gravel.

Possible

Homalocalyx grandiflorus

Priority 3

-

Yellow sand. Sandplains.

Possible

Labichea eremaea

Priority 3

-

Red sand.

Unlikely

Lepidium genistoides

Priority 3

-

Sandy loam.

Possible

Melichrus sp. Bungalbin
Hill (F.H. & M.P.
Mollemans 3069)

Priority 3

-

Yellow sandplain.=

Confirmed

Mirbelia ferricola

Priority 3

-

Recorded on skeletal red loam
soils on massive banded iron
formation.“

Possible

Stenanthemum newbeyi

Priority 3

-

Clayey sand, clay or loam
over laterite or ironstone.
Hillslopes.

Possible

Stylidium choreanthum
Dancing Triggerplant

Priority 3

-

White/yellow or red sand.
Plains.

Possible

Verticordia mitodes

Priority 3

-

Yellow sand. Undulating
plains.

Possible

Verticordia stenopetala

Priority 3

-

Yellow sand, sometimes with
gravel. Undulating plains.

Possible

Banksia arborea
Yilgarn Dryandra

Priority 4

-

Stony loam. Ironstone hills.

Confirmed

Eremophila caerulea
subsp. merrallii

Priority 4

-

Sand, clay or loam.
Undulating plains.

Possible

Eucalyptus formanii

Priority 4

-

Red sand. Ironstone slopes.

Possible

Grevillea erectiloba

Priority 4

-

Gravelly loam. Lateritic ridges.

Unlikely

Haegiela tatei

Priority 4

-

Clay, sandy loam, gypsum.
Saline habitats.

Unlikely

Sowerbaea multicaulis
Many Stemmed Lily

Priority 4

-

Yellow-brown sand.

Possible

* Sourced from Florabase (DPAW, 2015) unless otherwise annotated as per the list below
® DoE SPRAT Database (DoE, 2015c)
+ Patten and Brown (2004)
~ Western Australian Herbarium (2015a)
# Western Australian Herbarium (2015b)
^ Western Australian Herbarium (2015c)
< Western Australian Herbarium (2015d)
& State Herbarium of South Australia (2015a)
@ Western Australian Herbarium (2015e)
% State Herbarium of South Australia (2015b)
> Australian National Herbarium (2015)
= Western Australian Herbarium (2015e)
“National Herbarium of New South Wales (2015)

Four species of conservation significance were recorded within the development envelope:
–

Lepidosperma lyonsii (P1) and an undescribed Lepidosperma taxon,

–

Calytrix creswellii (P3),

–

Melichrus sp. Bungalbin Hill (P3),
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–

Grevillea georgeoana (P3),

–

and Banksia arborea (P4).

These species are discussed further below. The remaining 30 species considered as possibly occurring within the
development envelope were not recorded during the baseline field surveys, and therefore would not be affected by
the Proposal.
An undescribed sedge species was also recorded within the development envelope – Lepidosperma sp. This
species is currently undescribed and may have some conservation value. This species is also discussed below.
7.4.4.6.1

Lepidosperma lyonsii (P1)

Lepidosperma lyonsii was recorded in 2015 on the water pipeline route between Mount Dimer Road and the
Proposal surface infrastructure area (refer to Plate 14 and Figure 42). Lepidosperma lyonsii is known to occur in
several locations in the Coolgardie Botanical District and has previously been recorded on the site of the Carina
Iron Ore Project (Recon Environmental, 2010) and the IWDF Access Road (Mattiske Consulting Pty Ltd, 2012).
7.4.4.6.2

Lepidosperma sp.

An undescribed sedge species was recorded within the development envelope – Lepidosperma sp. The species
was not considered to be any of the conservation significant species previously recorded in the vicinity of the
development envelope (as listed in Table 45). Five populations of this taxon were recorded in vegetation
dominated by Acacia resinimarginea (refer to Figure 42 and Figure 44). The taxon is likely to be more widespread
within the development envelope than the populations recorded. In their survey of the yellow sandplain vegetation
on the Mt Walton Road to the south of the development envelope, Mattiske Consulting Pty Ltd (2012) recorded 13
taxa of Lepidosperma which were not able to be identified to species level mostly due to the species being
undescribed. The taxonomy of the Lepidosperma sp. is currently being reviewed by the WA Herbarium. Until
those results are published, the Lepidosperma sp. recorded within the development envelope has been treated as
potentially having some conservation value.
7.4.4.6.3

Calytrix creswellii (P3)

Calytrix creswellii was recorded at one location in Acacia resinimarginea Open Heath (Ar) in the middle of the
Project’s cells area (refer to Plate 13 and Figure 42). Calytrix creswellii is currently known to occur within the
Coolgardie and Murchison bioregions of the Eremaean Province (DPAW, 2015). It has previously been recorded
on nearby sites including the Mount Walton East IWDF (Ecologia Environmental Consultants, 1997), the IWDF
Access Road (Mattiske Consulting Pty Ltd, 2012), Ryans Find Road (Western Botanical, 2021) and on the site of
the Carina Iron Ore Project (Recon Environmental, 2010). The Mattiske Consulting Pty Ltd (2012) survey
recorded many separate populations of the species with population sizes greater than 50.
7.4.4.6.4

Melichrus sp.Bungalbin Hill (P3)

A number of Melichrus sp. Bungalbin Hill (F.H. & M.P. Mollemans 3069) (P3) (Melichrus sp. BH) were discovered
within the Sandy Ridge Facility mining area in 2020 during routine vegetation monitoring (Figure 46). Tellus
commissioned Western Botanical (2021) to conduct a regional Priority Flora search with the aim of improving the
knowledge and understanding of this species and determining its distribution across the landscape.
A total of 14 distinct Melichrus sp. BH populations were recorded during the regional Priority Flora search;
inclusive of the focal population inside the mining area. The number of Melichrus sp. BH within the Sandy Ridge
Facility was estimated at 13,000 plants.
7.4.4.6.5

Grevillea georgeana (P3)

A single population of Grevillea georgeana was recorded in vegetation association S10 approximately in the
proposed groundwater infrastructure area study area, 12 km south-west of the Facility. The location is adjacent to
the water pipeline corridor, where it swings north toward the production bore.
Tellus redesigned the pipeline infrastructure in this location to completely avoid G. georgeana. The development
envelope excised the area of the population, as is reflected in MS 1078 as shown in Figure 53. This species is
therefore not impacted by the Proposal and is not discussed further.
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Banksia arborea (P4)
Banksia arborea was recorded S9 vegetation association in which the production bore has been developed,
approximately 13 km south-west of the Facility
The vegetation association S9 occurs on iron stone rocks and gravel associated with banded ironstone outcrop
immediately north of Carina Iron Ore Mine. As described in section 7.4.4.3 S9 vegetation bears similarities to a
Priority 1 PEC ‘Finnerty Range / Mt Dimer / Yendilberin Hills vegetation complexes Sandy Ridge Facility –
Borefield Flora and Vegetation Survey October 2018 24 (banded ironstone formation)’.
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Table 46

8
9

[Insert Table Caption]

Species

WA
status8

Status under
EPBC Act
19999

Habitat

Likelihood of
occurring within
the development
envelope

Myriophyllum
lapidicola
Chiddarcooping
Myriophyllum

Threatened

Endangered

Ephemeral pools 20 cm to 50 cm deep
on granite outcrops.+

Unlikely

Ricinocarpos brevis

Threatened

Endangered

Shallow sandy soils on rocky banded
ironstone outcrops.®

Unlikely

Tetratheca paynterae
Paynter's Tetratheca

Threatened

Endangered

Rock crevices, in shallow pockets of soil
of rich red loam.®

Unlikely

Cryptandra polyclada
subsp. aequabilis

Priority 1

-

Sand.

Possible

Cyathostemon sp. Mt
Dimer (C. McChesney
TRL 4/72) PN

Priority 1

-

Yellow sand.

Possible

Dampiera sp. Jaurdi
(D. Angus DA 268) PN

Priority 1

-

Associated species: Allocasuarina
corniculata, Gyrostemon racemiger,
Acacia sibina, Eucalyptus leptopoda
subsp. subluta, Calytrix creswellii ~
Interpreted habitat: Yellow sand, gravel,
sandplains.

Possible

Lepidosperma sp.
Parker Range (N.
Gibson & M. Lyons
2094)

Priority 1

-

Recorded on ridge/slope. Well-drained.
Dry brown clay loam over granite. 10–
30% of loose rock on soil surface.#

Unlikely

Leucopogon sp.
Yellowdine (M. Hislop
& F. Hort MH 3194)

Priority 1

-

Recorded on Flat. Moist yellow sand.
Burnt >5 years.^

Unlikely

Phebalium appressum

Priority 1

-

Yellow sandplain.

Possible

Tecticornia
flabelliformis

Priority 1

-

Clay. Saline flats.

Highly unlikely

Xanthoparmelia
fumigata

Priority 1

-

Recorded on ridge with bare to littered,
stoney crusted brown clayey sand.<

Unlikely

Baeckea sp. Jaurdi
Station (L.W. Sage &
F. Hort 2229)

Priority 2

-

Light brown-yellow sand. Sandplains.

Possible

Daviesia sarissa
subsp. redacta

Priority 2

-

Yellow sand. Plains.

Possible

Elachanthus pusillus

Priority 2

-

Open depression in plain system. Sandy
clay loam.&

Unlikely

Goodenia jaurdiensis

Priority 2

-

Red clayey loam with laterite or banded
ironstone gravel or quartz pebbles. Lowlying plains and lower slopes.

Possible

Hakea rigida

Priority 2

-

Sandy soils, yellow sand.

Possible

Hemigenia tenelliflora

Priority 2

-

Sandplain.@

Possible

Priority species are listed by the DBCA. Threatened species listed under the Wildlife Conservation Act 1950 (WA)
Environment Protection and Biodiversity Conservation Act 1999 (Cth)
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Species

WA
status8

Status under
EPBC Act
19999

Habitat

Likelihood of
occurring within
the development
envelope

Lissanthe scabra

Priority 2

-

Dry, white to orange-brown clay, sandy
gravel loams, granite. Breakaways,
uplands.

Unlikely

Malleostemon sp.
Adelong (G.J.
Keighery 11825)

Priority 2

-

Red sand.

Unlikely

Acacia cylindrica

Priority 3

-

Yellow/brown sand, gravelly soils.
Undulating plains, flats.

Possible

Acacia desertorum
var. nudipes

Priority 3

-

Yellow sand, lateritic gravel. Sandplains,
flats.

Possible

Austrostipa blackii
Crested Spear-grass

Priority 3

-

Recorded on a gentle upper North slope.
Brown loam over red loam with granite
fragments at 5 cm.%

Unlikely

Banksia lullfitzii

Priority 3

-

Yellow sand. Sandplains.

Possible

Bossiaea celata

Priority 3

-

Deep sand. Open mallee.

Possible

Calytrix creswellii

Priority 3

-

Yellow sand, sometimes with lateritic
gravel. Sandplains.

Confirmed

Cyathostemon
verrucosus

Priority 3

-

Flat yellow sandy clay plain.>

Unlikely

Eucalyptus exigua

Priority 3

-

Sandy loam, white sand. Sandplains.

Possible

Eutaxia actinophylla

Priority 3

-

Red-brown clay loam, red clay loam over
granite, gravel. Small depressions.

Unlikely

Gastrolobium
semiteres

Priority 3

-

Deep yellow sand, yellow to brown sandy
clay, gravel, granite. Broad sand dunes,
around rocks, undulating plains.

Possible

Gnephosis intonsa
Shaggy Gnephosis

Priority 3

-

Red/brown clay, stony saline loam.

Unlikely

Gnephosis sp.
Norseman (K.R.
Newbey 8096)

Priority 3

-

Sub-saline loam. Moderately exposed
flat.

Unlikely

Gompholobium
cinereum

Priority 3

-

Yellow sand, clayey sand, brown loam,
sandy gravel, laterite. Well-drained open
sites, slopes, plains, roadsides.

Possible

Grevillea georgeana

Priority 3

-

Stony loam/clay. Ironstone hilltops and
slopes.

Possible

Hibbertia lepidocalyx
subsp. tuberculata

Priority 3

-

Yellow-orange loam, ironstone gravel.

Possible

Homalocalyx
grandiflorus

Priority 3

-

Yellow sand. Sandplains.

Possible

Labichea eremaea

Priority 3

-

Red sand.

Unlikely

Lepidium genistoides

Priority 3

-

Sandy loam.

Possible

Melichrus sp.
Bungalbin Hill (F.H. &
M.P. Mollemans 3069)

Priority 3

-

Yellow sandplain.=

Confirmed

Mirbelia ferricola

Priority 3

-

Recorded on skeletal red loam soils on
massive banded iron formation.“

Possible

Stenanthemum
newbeyi

Priority 3

-

Clayey sand, clay or loam over laterite or
ironstone. Hillslopes.

Possible
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Species

WA
status8

Status under
EPBC Act
19999

Habitat

Likelihood of
occurring within
the development
envelope

Stylidium
choreanthum
Dancing Triggerplant

Priority 3

-

White/yellow or red sand. Plains.

Possible

Verticordia mitodes

Priority 3

-

Yellow sand. Undulating plains.

Possible

Verticordia
stenopetala

Priority 3

-

Yellow sand, sometimes with gravel.
Undulating plains.

Possible

Lepidosperma lyonsii

Priority 3

-

Orange skeletal sandy loam with banded
ironstone gravel and rock, well-drained
shallow stony loamy with quartz. Gentle
hill slopes, upper slopes of large hill.

Confirmed (subject
to taxonomic
verification)

Banksia arborea
Yilgarn Dryandra

Priority 4

-

Stony loam. Ironstone hills.

Confirmed

Eremophila caerulea
subsp. merrallii

Priority 4

-

Sand, clay or loam. Undulating plains.

Possible

Eucalyptus formanii

Priority 4

-

Red sand. Ironstone slopes.

Possible

Grevillea erectiloba

Priority 4

-

Gravelly loam. Lateritic ridges.

Unlikely

Haegiela tatei

Priority 4

-

Clay, sandy loam, gypsum. Saline
habitats.

Unlikely

Sowerbaea multicaulis
Many Stemmed Lily

Priority 4

-

Yellow-brown sand.

Possible

* Sourced from Florabase (DPAW, 2015) unless otherwise annotated as per the list below
® DoE SPRAT Database (DoE, 2015c)
+ Patten and Brown (2004)
~ Western Australian Herbarium (2015a)
# Western Australian Herbarium (2015b)
^ Western Australian Herbarium (2015c)
< Western Australian Herbarium (2015d)
& State Herbarium of South Australia (2015a)
@ Western Australian Herbarium (2015e)
% State Herbarium of South Australia (2015b)
> Australian National Herbarium (2015)
= Western Australian Herbarium (2015e)
“National Herbarium of New South Wales (2015)

7.4.4.7

Regional Priority Flora Search

Following an initial flora health monitoring program conducted by Western Botanical in 2019, and discovery of a
significant population of Melichrus sp. Bungalbin Hill (F.H. & M.P. Mollemans 3069) (P3) within the Sandy Ridge
Facility mining area; Tellus commissioned Western Botanical to conduct a regional Priority Flora search with the
aim of increasing the current knowledge and understanding of this species, along with any other significant flora
species recorded in the region.
The field survey recorded the following within the project area:
–

No TECs

–

One PEC located 12 km south-west of the survey area (Figure 45):
•

Priority One - Finnerty Range/Mt Dimer/Yendiberin Hills vegetation complexes (banded ironstone
formation)

–

Thirteen Priority Flora species as detailed in Table 47 and Figure 47, Figure 48, Figure 49 and Figure 50.

–

No weed species.

–

The following eight species representing a range extension or infilling to previously known distributions:
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–

•

Jacksonia rhadinoclada

•

Newcastelia hexarrhena

•

Microcybe multiflora subsp. Multiflora

•

Lawrencia berthae

•

Grevillea wittweri

•

Daviesia pachyloma

•

Dicrastylis brunnea

•

Phebalium laevigatum.

Three species of Taxonomic Interest as shown in Figure 51:
•

Lepidosperma aff. Lyonsii

•

Lepidosperma sp. lemon scented (WB40525)

•

Phebalium aff. appressum (WB40357)

•

Prostanthera aff. Sericeae (WB39959)

Table 47
Conservation Significant Flora Populations and Number of Plants Recorded during 2020 Regional
Priority Flora Survey (Western Botanical 2021).
Species
(Conservation status)

Population reference number (refer to Figure 46 Figure
47, Figure 48, Figure 49 and Figure 50)

Number of plants
recorded

Calothamnus superbus (P1)

1

1

Melichrus sp. Coolgardie (K.R.
Newbey 8698) (P1)

1

18

2

8

3

278

4

2

5

16

6

811

7

100

8

11

9

1

10

44

11

4

1

3

2

24

3

3

4

40

1

29

2

1,775

3

1,150

4

1,176

5

388

6

8

7

76

8

112

9

407

Mirbelia taxifolia (P1)

Phebalium appressum (P1)
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Species
(Conservation status)

Population reference number (refer to Figure 46 Figure
47, Figure 48, Figure 49 and Figure 50)

Number of plants
recorded

10

417

11

371

12

364

13

304

14

247

15

921

16

316

17

120

Acacia subrigida (P2)

1

1

Calytrix creswellii (P3)

1

1

2

2

3

15

4

50

5

10

1

100

2

1

3

1

1

1

2

2

Banksia lullfitzii (P3)

1

45

Homalocalyx grandiflorus (P3)

1

5

2

210

3

1

4

20

5

20

6

1

7

1

1

1

1

80

1

120

2

1

3

11

Cryptandra crispula (P3)

Hakea rigida (P2)

Labichea eremaea (P3)
Lepidosperma sp. Pigeon Rocks (H.
Pringle 30237) (P3)
Sowerbaea multicaulis (P4)
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Figure 45

Priority Ecological Communities, Nature Reserves and Conservation Parks
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Figure 46

Mapped population of Melichrus sp. in the development envelope area
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Figure 47

Regional Priority Flora Search – Priority 1 Species

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

187

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________

Figure 48

Regional Priority Flora Search – Priority 2
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Figure 49

Regional Priority Flora Search – Priority 3
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Figure 50

Regional Priority Flora Search – Priority 4
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Figure 51

Species of interest recorded in the regional Priority Flora survey
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7.4.5

Assessment of potential impacts and risks

A qualitative risk assessment (Tellus, 2021; Appendix F(A-2)) has been undertaken for all aspects of flora and
vegetation, in accordance with the procedures outlined in the Australian and New Zealand Standards AS/NZS ISO
31000:2009 Risk Management ̶ Principles and Guidelines and HB 203:2012 Managing Environment-Related Risk,
using the Risk Assessment Matrix outlined in section 5.3.7
This section assesses the impacts on flora and vegetation during both construction (remaining clearing) and
operation of the Proposal.
Impacts from the original 2016 PERR have already been evaluated and assessed, and approval for operation of
the Facility was granted through MS 1078. Existing works, impacts and management are re-assessed, and any
new, additional or amended risks and controls from the current 2021 Proposal will also be discussed.
Potential impacts on flora and vegetation during construction and operation of the Proposal are as follows:
–

Removal of vegetation.

–

Removal of vegetation of conservation significance.

–

Removal of flora species of conservation significance.

–

Impacts on lands managed by DBCA.

–

Alteration of the natural fire regime.

–

Altered hydrology.

–

Dust emissions.

–

Uptake of saline water used for dust suppression.

–

Uptake of saline water from potential water pipeline leaks within the former Jaurdi Pastoral Lease.

–

Introduction and spread of weeds.

–

Radiation exposure.

–

Transpiration of leachate from waste cell.

–

Vegetation association cumulative impacts.

Mitigation and management measures to avoid or reduce impacts on flora and vegetation are outlined in section
8.3.6. It should be noted that mitigation and management measures may also be listed in the same section as
impacts where they naturally feed into the discussion.
Tellus has updated its risk assessment for this Proposal (Appendix F(A-2)).

7.4.5.1

Direct impacts (removal of vegetation)

A total of approximately 276.05 ha of native vegetation is required to be cleared for the operation of the Proposal.
This includes the removal of approximately 202.3 ha for the cells, and up to 73.75 ha for supporting infrastructure
within the development envelope, such as waste handling, accommodation, access roads and water supply.
The clearing of vegetation has been completed for all disturbance areas except for the cells. This area would be
cleared progressively over 25 years (e.g. one to two cells per year).
Construction of the Sandy Ridge Facility has been completed, and the Facility has commenced its operations
phase. To date, 95 ha of native vegetation has been cleared consisting of:
–

23 ha in the mining area for Cell 1, material stockpiles, surface water management, and

–

71.93 ha for supporting infrastructure such as accommodation village, waste handling areas, access roads
and water pipeline.

7.4.5.2

Impacts on regional vegetation associations

As discussed in section 7.4.4.2, four regional vegetation associations occur within the development envelope, as
defined by Beard (1972). An assessment of the impact from the direct clearing of these four vegetation
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associations is presented in Table 48 using data provided in 2014 Statewide Vegetation Statistics Incorporating
the CAR Reserve Analysis (DPAW, 2014).
Each of the four regional vegetation associations that occur within the development envelope have greater than
97% of their pre-European extent remaining in the Southern Cross IBRA Subregion. Direct clearing of each
vegetation association represents clearing less than 1% of their current remaining extent. All vegetation
associations that would be impacted by the Proposal are well represented across the Southern Cross IBRA
Subregion. The area proposed to be cleared would not result in any changes to the conservation status of these
vegetation associations and, therefore, the overall regional impact on vegetation would not be significant.
Table 48

Impacts on regional vegetation associations

Beard vegetation
association

Pre-European
extent (ha)10

Current area
remaining
(ha)*

Total area within
development
envelope

Total clearing
for Proposal
(ha)

Percentage of
area remaining
directly
affected by
Proposal (%)

141 – Medium woodland:
York gum, salmon gum and
gimlet

883,085.69

858,525.04

253.29

18.89

<1%

437 – Shrublands: mixed
acacia thicket on sandplain

312,850.92

312,825.96

773.53

254.16

<1%

538 – Eucalyptus open
woodland/Triodia open
hummock grassland

127,866.58

124,866.81

33.37

2.61

<1%

435 – Acacia sparse
shrubland/Cryptandra mixed
sparse heath

732,096.18

726,352.32

0.72

0.39

<1%

TOTAL

7.4.5.3

1061

276.05

Impacts on local vegetation types

The area and percentage of vegetation types within the development envelope are summarized in Table 49.
Table 49
Area and percentage of vegetation types within the development envelope (from PGV 2016 and
Western Botanical 2018)

10

Vegetation
type code

Vegetation type name

Area within development
envelope (ha)

Percentage within
development envelope (%)

Ab

Acacia burkittii Tall Shrubland

0.45

0.04

Ar

Acacia resinimarginea Open Heath

434.15

40.9

ArEpTs

Acacia resinimarginea Open Heath
with scattered Eucalyptus pileata
over Triodia scariosa Open
Grassland

295.60

27.86

ArMu

Acacia resinimarginea/Melaleuca
uncinata Open Low Heath

10.91

1.03

CpAr

Callitris preissii/Acacia
resinimarginea Tall Shrubland

2.19

0.21

EcAt

Eucalyptus corrugata Low
Woodland over Acacia
tetragonophylla Tall Open
Shrubland

60.44

5.7

Eg

Eucalyptus gracilis Shrub Mallee
over Acacia nigripilosa subsp.

150.86

14.22

Source: 2014 Statewide Vegetation Statistics incorporating the CAR Reserve Analysis (DPAW, 2014).
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Vegetation
type code

Vegetation type name

Area within development
envelope (ha)

Percentage within
development envelope (%)

nigripilosa/Acacia burkittii Low
Shrubland
EpMuTs

Eucalyptus pileata Open Shrub
Mallee over Melaleuca uncinata
Open Shrubland over Triodia
scariosa Open Grassland

15.59

1.47

ErMuAa

Eucalyptus rigidula Very Open
Shrub Mallee over Melaleuca
uncinata/Acacia acuminata Open
Low Heath

2.22

0.21

EsalMu

Eucalyptus salubris var. salubris
Open Shrub Mallee over Melaleuca
uncinata Open Shrubland

1.62

0.15

EsAt

Eucalyptus salmonophloia
Woodland over Acacia
tetragonophylla Tall Open
Shrubland

4.42

0.42

EsEo

Eucalyptus salmonophloia
Woodland over Eremophila
oppositifolia Open Heath

16.11

1.52

Lr

Leptospermum roei Open Heath

8.16

0.77

W3

Open woodland of Eucalyptus
corrugata over open shrubland of
Acacia acuminata (narrow phyllode
variant), Senna artemisioides
subsp. filifolia and Grevillea acuaria

21.40

2.02

W4

Open woodland of Eucalyptus
vittata and E. salmonophloia over
sparse shrubland of Atriplex spp.,
Eremophila scoparia and
Templetonia sulcata

11.24

1.06

W5

Open woodland of Eucalyptus
ravida with occasional E.
longicornis and E.
transcontinentalis over open
shrubland of Eremophila interstans
subsp. virgata, E. scoparia and
Santalum acuminatum on clayey
soils

2.24

0.21

Ab/W66

Mapping overlap of two studies

0.19

0.02

W6

Woodland of Eucalyptus
salmonophloia and E. salubris over
open shrubland of Eremophila
scoparia, and Atriplex vesicaria and
Senna artemisioides subsp. filifolia

1.94

0.18

Nil

Not mapped – inferred to be W6

S9

Tall sparse shrubland of Acacia
sibina with Allocasuarina
campestris, over open
Shrubland of Baeckea elderiana,
Grevillea obliquistigma subsp.
obliquistigma and
Leucopogon sp. Clyde Hill (M.A.
Burgman 1207)

13.37

1.26

W3/S9
Complex

Refer to W3 and S9 description
above

7.63

0.72

0.02
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Vegetation
type code

Vegetation type name

Total

Area within development
envelope (ha)

Percentage within
development envelope (%)

1060.91

100%

As discussed in Section 7.4.4.3, a range of different local vegetation types occur within the development envelope.
An assessment of the impact from the direct clearing of each vegetation type is presented in Table 50 and is
shown graphically in Figure 42 and Figure 44.
Table 50

Impacts on local vegetation types

Vegetation type (code)

Total area in
development envelope
(ha)

Total designed area
of clearing (ha)

Clearing as a percentage of total
area within development
envelope (%)

Ab

0.45

0.45

100.00

Ar

434.15

138.04

32.13

ArEpTs

295.60

92.97

31.45

ArMu

10.91

5.45

49.97

CpAr

2.19

0.08

3.65

EcAt

60.44

4.72

7.81

Eg

150.86

16.70

11.07

EpMuTs

15.59

2.06

13.21

ErMuAa

2.22

1.11

50.00

EsalMu

1.62

0.81

50.14

EsAt

4.42

1.82

41.21

EsEo

16.11

8.06

50.02

Lr

8.16

0.25

3.06

W3

21.40

0.99

4.63

W4

11.24

0.41

3.65

W5

2.24

0.28

12.50

Ab/W66

0.19

0.00

0.00

W6

1.94

0.42

21.60

Nil – not mapped, inferred
to be W6

0.02

0.00

S9

13.37

0.28

2.09

W3/S9 Complex

7.63

1.15

15.08

Total

1060.91

276.05

-

7.4.5.4

Direct impacts (impacts on vegetation of conservation significance)

Approximately 1.43 ha of native vegetation would be cleared in Vegetation Association S9 and Vegetation
Complex S9/W3 (see section 7.4.5.5) considered as part of the Priority 1 ‘Finnerty Range/Mt Dimer/Yendilberin
Hills vegetation complexes (banded ironstone formation)’ Priority Ecological Community (PEC).
The groundwater infrastructure was designed and constructed to use previously disturbed areas within the
groundwater abstraction area as much as possible, with groundwater bores and access tracks established within
existing exploration drills lines established by Polaris Metals. A relatively small area of new disturbance was
required for the access track from the groundwater bores to the water pipeline corridor that leads to the Sandy
Ridge Facility (refer to Figure 54). Of the 1.43 ha of clearing required in the PEC, approximately 0.15 ha had been
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previously disturbed and 1.28 ha was new clearing. Using previously disturbed areas minimised impacts to this
PEC.
No Threatened or Endangered Ecological Communities listed under the BC Act or Threatened or Endangered
Ecological Communities listed under the EPBC Act were recorded within the development envelope.
Therefore, no Threatened or Endangered Ecological Communities listed under the BC Act or Threatened or
Endangered Ecological Communities listed under the EPBC Act are impacted by the Proposal.

7.4.5.5

Direct impacts (impacts on flora species of conservation significance)

Four species of conservation significance were recorded within the development envelope:
–
Lepidosperma lyonsii (P1);
–

Calytrix creswellii (P3);

–

Melichrus sp. Bungalbin Hill (P3); and

–

Banksia arborea (P4),

An undescribed sedge species was also recorded within the development envelope – Lepidosperma aff lyonsii.
This species is currently undescribed and may have some conservation value.
The potential impacts on these species are discussed below.
7.4.5.5.1

Calytrix creswellii

One population (with more than 100 individuals) of Calytrix creswellii was recorded within the development
envelope (refer to Figure 42). This population was not cleared during the construction of the Proposal. This
species also occurs outside of the development envelope within the Coolgardie and Murchison Bioregions of the
Eremaean Province (Florabase, cited in PGV Environmental, 2016). It has been recorded on nearby sites
including the IWDF (Ecologia, 1997), the IWDF Access Road (Mattiske Consulting, 2012), Ryans Find Road
(Western Botanical, 2021) and at the site of the Carina Iron Ore Project (Recon Environmental, 2010).
Mattiske Consulting (2012) recorded many separate populations of the species with population sizes greater than
50, which is considered to be typical for this species. Further surveys outside of the development envelope would
likely identify additional populations of this species as it is likely to be more common in the local area/region (PGV
Environmental, 2016).
7.4.5.5.2

Lepidosperma lyonsii

One population (five individuals) of Lepidosperma lyonsii was recorded within the development envelope during
field surveys in 2015 (refer to Figure 44). This species is known from populations outside of the development
envelope and occurs in several locations around Mount Finnerty, Mount Walter and Erayinia Hill near Karonie in
the Coolgardie Botanical District.
Regionally, 254 individuals were recorded by Western Botanical (2008), with 37 to 70 individuals recorded by
Mattiske Consulting (2009) and one population (number not determined) recorded by Recon Environmental (2010)
at the site of the Carina Iron Ore Project. A population (number not determined) was also identified along the
IWDF Access Road (Mattiske Consulting, 2012).
Barrett (2007) noted that while Lepidosperma lyonsii was a poorly known species, it may be more widespread than
the current herbarium collections suggest. Further surveys outside of the development envelope would likely
identify additional populations of this species as it is likely to be more common in the local area/region.
The targeted flora survey conducted in 2017 as per Condition 10-4 of MS 1078 and subsequent specialist
botanical advice (PGV 2018 [Appendix B to FVMP], G. Cockerton pers. comm.) strongly suggests that there are
up to five taxa of Lepidosperma in the development envelope, none of which are likely to be L. lyonsii due to the
absence of appropriate habitat from which it has previously been recorded i.e. banded ironstone gravel and rocks,
quartz hills and upper slopes.
Until the taxonomy of Lepidosperma populations at the Facility is verified, they will continue to be managed in
accordance with the approved Flora and Vegetation Management Plan (Appendix G (A-6)). The main provisions of
this management plan are:
–

Pre-clearing inspections to check for Lepidosperma plants
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–

Field demarcation of recorded populations

–

Spatial data of recorded locations into GIS

–

Avoid disturbance to populations where possible.

–

Where avoidance is not possible, infrastructure is designed to minimise the number of plants cleared.

–

Annual vegetation health assessments in known populations.

Tellus will continue to consult with DWER on the review and implementation of the Sandy Ridge Flora and
Vegetation Management Plan as more information on L. aff. lyonsii becomes available.
7.4.5.5.3

Lepidosperma sp.

Lepidosperma aff. lyonsii, an undescribed taxon, lies within a poorly understood complex of Lepidosperma species
which requires taxonomic review, pers. comm. Dr. Russell Barrett (2020). The identification of Lepidosperma aff.
lyonsii, a taxon that resembles L. lyonsii (P1) represents a significant species of taxonomic interest.
Five populations (the largest estimated to be 119 plants) of L. aff. lyonsii were identified in the Acacia
resinimarginea –Eucalyptus leptopoda subsp.subluta Low Shrubland on sandplain Vegetation Association.
Historically, there has been confusion amongst the taxa within the Lepidosperma complex, as they each possess
very similar morphological characteristics i.e. being slender perennial sedges growing to 0.4 m, leaves 1.5-2.5 mm
wide with margins of clumped upwards facing resinous hairs forming teeth. Key differences lie within their
distributions and soil type / landform associations: L. lyonsii (P1) is restricted to rocky hillslopes of Banded
Ironstone Formations (BIFs) at two known locations, Erayinia Hill and ex-Jaurdi Station; while L. aff. lyonsii has a
greater range, and is not restricted to a particular substrate (i.e. collected on sandplains, quartz, granite,
ironstone). Until the taxonomy of this group is sorted, it remains unclear whether L. aff. lyonsii represents a
species warranting conservation interest.
Construction of the Proposal has been largely completed. Until the taxonomy and conservation status of this
species is known, it is difficult to understand the impacts to this species that have occurred during construction,
and will occur during the operation of the Proposal. If the species is deemed to have conservation significance,
surveys are undertaken prior to further clearing to confirm the presence/absence of the species within the
development envelope.
Construction of the Proposal has been completed. Until the taxonomy and conservation status of this taxon is
known, it is difficult to understand the impacts that have occurred during construction, and will occur during the
operation of the Proposal which requires development of future waste cells.
If Lepidosperma populations at the Facility are verified, they will continue to be managed in accordance with the
approved Flora and Vegetation Management Plan (Appendix G (A-6)).
Melichrus sp. Bungalbin Hill (P3).
The number of Melichrus sp. BH within the Sandy Ridge Facility was estimated at 13,000 plants. The number of
individuals found outside the Sandy Ridge Facility is expected to significantly exceed this figure. Estimates of
Melichrus sp. BH outside of the Sandy Ridge population, may be between 100,000 – 140,000 individuals (Western
Botanical, 2021). Thus the impact to Melichrus in the local to mid-region could be a loss of up to 10% of plants in
known populations.
Considering the extent of presumed suitable habitat across the landscape, which remains unassessed, this impact
percentage is expected to be significantly lower.
Tellus provided the targeted regional survey report to DWER in March 2021. In May 2021 DWER advised that the
matter was being considered by EPA Services section.
7.4.5.5.2

Banksia arborea (P4)

Tellus was able to establish the production bore in areas previously disturbed for exploration (by Polaris Metals),
thus avoiding disturbance to B. arborea.
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7.4.5.6

Direct impacts (impacts on lands managed by DBCA)

The Proposal is approximately 9.8 km south-east of the Mount Manning Nature Reserve and 19.8 km northeast of
the Mount Manning – Helena and Aurora Ranges Conservation Park (refer to Figure 34). The Die Hardy Class A
Reserve is 79 km to the west. Due to the location of the development envelope, no direct impacts on these
conservation areas would occur during construction or operation of the Proposal. The implementation of the
Proposal potentially increases the risks associated with fire which could impact upon the conservation values of
these areas. However, fire risk is recognised as an operational issue and would be managed through the
implementation of a Bushfire Management Plan. Details relating to fire management are discussed further below.
Table 51 lists the total area of vegetation to be cleared for the Proposal. The water pipeline would disturb
approximately 13.32 ha of vegetation within the former Jaurdi Pastoral Lease, which includes 6.44 ha of vegetation
within the proposed Conservation and Mining Reserve. This represents less than 1% of vegetation within the
former Jaurdi Pastoral Lease and less than 1% of vegetation within the proposed Conservation and Mining
Reserve.
Table 51 Total area of native vegetation to be cleared for the Proposal
DBCA
managed land

Total area
(ha)

Area within
development
envelope (ha)

Total area of clearing (ha)

Percentage of DBCA managed
land directly affected by Proposal
(%)

Former Jaurdi
Pastoral Lease
(excludes area
of Proposed
conservation
and mining
reserve)

290,301.00

83.80

11.73

<1%

Conservation
and Mining
Reserve

69,396.86

70.12

6.65

<1%

TOTAL DBCA
MANAGED
LAND

359,697.87

153.91

18.38

<1%

Two flora species of conservation significance were identified in the water pipeline corridor within the former Jaurdi
Pastoral Lease and Conservation and Mining Reserve during the field surveys: G. georgeana (P3) and B. arborea
(P4). The development envelope was revised during project design to avoid the population of G. georgeana near
the south end of the water pipeline route. Likewise, the production bore footprint was constructed largely within
previous disturbance and avoided impacts to B. arborea.
As such, there are no impact on conservation significant flora within DBCA managed areas. In addition, no
significant impacts on the values of these areas would occur as the highest concentration of biodiversity
conservation values in the region are predominantly associated with banded iron formation (BIF) ranges
(EPA, 2007) in which no new clearing occurred.

7.4.5.7

Indirect impacts

Indirect impacts on flora and vegetation may include an increased incidence of fire, altered hydrology, increased
dust, the uptake of saline water used for dust suppression, and the introduction and spread of weeds. These
impacts are discussed below. The potential for radiation exposure and the transpiration of leachate from the waste
cells are discussed but would not likely occur.

7.4.5.8

Fire

The risk of fire is managed through Tellus’ Emergency Response Plan (Appendix AA(A-2)), the Bushfire Risk
Management Plan (Appendix G(A-4)) and the Bushfire Risk Management Plan (Appendix G(A-3)).
The development envelope is located within the Goldfields Bushfire Region, which experiences long periods of
extreme fire weather in the dry summer months (NRM Rangelands, 2015). Bushfires in this region are mostly
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started by lightning and while infrequent, under extreme weather conditions they can be large in scale, intense and
burn all vegetation types (NRM Rangelands, 2015).
Vegetation in the region (including within the development envelope) comprises a rich mosaic of eucalypt
woodlands and dense shrublands, which have contrasting fuel properties and hence fire regime potentials and
responses to fire. Fuel in the eucalypt woodlands comprises sparse, usually discontinuous leaf litter and a low
understory of small shrubs, making these fuels of low flammability. In contrast, the often dense shrublands
become highly flammable fuel, especially under dry windy conditions (NRM Rangelands, 2015). Fire intervals in
the woodlands can be many decades, even centuries, whereas much shorter fire intervals are possible in the more
flammable shrublands.
Alteration of the natural fire regime may occur due to improved access and increased human activity associated
primarily with flammable liquids, combustible materials and hot machinery used within the development envelope
during construction and operation of the Proposal. The risk of causing fire during construction or operation has the
potential to increase the frequency of fires in the development envelope.
The potential consequences of an altered fire regime would affect approximately 80.97 ha of woodland vegetation
within the development envelope as it is considered to be fire sensitive and is most likely fire independent (i.e. it
does not require fire for its persistence) (NRM Rangelands, 2015). Woodland species are obligate seeders which
once killed by fire, recruit thereafter from banks of seed buried in soil or encapsulated in woody fruits. The
approximately 923.23 ha of shrubland vegetation within the development envelope is well adapted to fire at
intervals of a few decades and generally recovers more quickly than woodlands (NRM Rangelands, 2015).
Following a fire, many species are stimulated to reproduce. Plant responses post fire may include:
–

Increased productivity.

–

Increased flowering.

–

Fire stimulated seed release and dispersal.

–

Improved seedling germination and establishment through physical and chemical cues such as rupturing of
seed coat/smoke and ash.

Fire prevention and management measures would be implemented to minimise bushfires and, therefore, protect
native flora species. These are described in the following management plans implemented at the Facility:
–

Bushfire Management Plan

–

Bushfire Risk Management Plan

–

Emergency Response Plan.

7.4.5.9

Altered hydrology

The probability for surface water flows occurring in the development envelope is considered to be very low due to
the semi-arid climate of the region. Any surface water flows generated would be restricted to infrequent, but
significant storm events.
Typically, rainfall is intercepted by vegetation or infiltrated within the sandy surficial soils before being lost to
evaporation (noting that annual evaporation is approximately eight times more than annual rainfall). However, any
residual surface runoff (after infiltration losses) would flow overland following surface topography to lower-lying
depressions where it would pool and then evaporate (Figure 52).
The potential for indirect impacts on vegetation from the alteration of surface water runoff are considered to be
negligible as the likely occurrence of large storm events generating runoff is rare given the semi-arid nature of the
region.
To protect the proposed cells, drainage levees would be constructed to divert residual surface water flows around
the cells (Figure 52) via a v-drain to a sedimentation sump.
Vegetation within the development envelope, however, is not reliant on surface water runoff for survival due to its
location within the ‘semi desert Mediterranean’ bioclimatic category (Beard, 1990) and the risk of impacts to
vegetation from reduced surface water availability is considered to be low.
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Figure 52

Surface water drainage lines, depressions and levees
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7.4.5.10

Dust

Impacts on flora and vegetation in the development envelope resulting from dust generating activities would be
localised. The main activities likely to create dust are associated with vegetation removal, civil earthworks,
screening ore, blasting and vehicle movements. The extent of the dust dispersion would be determined by the
intensity of the specific activity and the direction of the prevailing wind conditions.
Dust is more likely to be a hazard close to vehicle movements at operating cells (i.e. less than 1,000 m), with the
hazard decreasing with distance until background dust levels are reached. However, under adverse weather
conditions dust can travel considerable distances. Dust accumulation on leaf surfaces can reduce essential plant
processes including photosynthesis, respiration and transpiration.
Such impacts on individual plants generally result in decreased productivity and can result in changes in
vegetation and community structure (Farmer, 1993).
Although the generation of dust from mining activities is unavoidable, the impacts on flora and vegetation are
considered low due to the frequency and extent of each activity. These include the following:
–

Vegetation removal and topsoil and subsoil stripping for cells and associated stockpiles would be undertaken
annually, over a period of several days only, reducing the duration, extent and volume of dust generated.

–

Blasting would likely occur at a frequency of one event per year and would last for a matter of seconds.

–

Excavation of overburden and ore, as well as backfilling with overburden, would be undertaken at one cell
location per year, primarily below the ground surface, restricting the volume of dust released.

–

Delivery truck movements are within sealed road surfaces.

–

Speed limits are implemented throughout the Site to reduce dust generation

–

Screening of ore is conducted on a campaign-basis with each campaign lasting approximately one week. The
screening plant is fitted with a luffing discharge to reduce drop height and with dust suppression mist/sprays
at the discharge end.

7.4.5.11

Uptake of saline water from dust suppression

Saline groundwater with concentrations close to seawater would be used for dust suppression activities on
hardstand work areas and internal access roads within the development envelope. The consequences of
vegetation utilising saline water would include reduced plant regrowth and damage to individual plants, due to
either salt impacts on foliage or increased soil salinity.
The water cart sprays are designed to spray water across the width of the road, approximately 20 m wide. Some
overspray could occur in the prevailing wind direction, which could affect roadside vegetation. The extent of
vegetation indirectly affected from the spray drift is limited to within approximately 2 m of the road verge (a total
area of 3.53 ha or less than 1% of vegetation within the development envelope). Death of vegetation is
considered unlikely on the basis that water would be applied sparingly to prevent runoff and water would likely
evaporate in the semi-arid climate given the high energy and solar evaporation within the development envelope
which drives moisture from the soil.
Impacts from saline water used for dust suppression on vegetation within the development envelope is not
considered to be significant as less than 1 % of vegetation within the development envelope is potentially indirectly
affected.

7.4.5.12

Uptake of saline water from potential water leaks within the former Jaurdi
Pastoral Lease

A rupture or slow leak of saline water along the pipeline route has the potential to impact vegetation within the
former Jaurdi Pastoral Lease, including the proposed Conservation and Mining Reserve. The impacts on
vegetation from utilising saline water include reduced plant growth and damage to individual plants due to either
salt impacts on foliage or increased soil salinity.
Although impacts are possible, the risk of saline water significantly impacting vegetation within these DBCA
managed areas are considered low, as the pipeline (approximately 110 mm external diameter) would be located
with a 10 m wide corridor which would be cleared and kept free of vegetation. The pipeline has flow meters at
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either end that are monitored by operators to ensure no discrepancies. In addition, the pipeline would be subjected
to weekly checks for leaks. However, any water leaking from the pipeline would likely begin to evaporate quickly
due to the high rates of evaporation experienced in the region. In addition, as the surficial soils within the
development envelope are a mix of predominately coarse (50-70%) and fine (20-30%) grained sands containing
minimal clay content (i.e. 3-8%), saline water is likely to infiltrate rapidly rather than runoff.

7.4.5.13

Introduction and spread of weeds

Environmental weeds are described by DEC (DEC, 1999) as ‘plants that establish themselves in natural
ecosystems and proceed to modify natural processes, usually adversely, resulting in the decline of communities
they invade’. Environments affected by mining activities are highly susceptible to invasion by weeds, as
disturbances to soils caused by mining operations (i.e. creating bare ground) provide an ideal habitat where weeds
can readily colonise and quickly become the dominant vegetation. Weeds pose a key risk, not only during the
operational phase of mining, but also during rehabilitation or care and maintenance phases.
Weeds have the potential to substantially change the dynamics of natural ecosystems by:
–

Competing with or displacing native plant species.

–

Affecting natural processes such as fire intensity, stream flows and water quality.

–

Changing habitats and therefore impacting on ecosystem health.

–

Diminishing natural aesthetic values (DLRM 2012 and Smith 2002).

The development envelope currently contains no environmental weed species, however, it is possible that weeds
could be introduced from vehicles movements, mainly from off-site vehicles entering the development envelope.
Weeds could then be spread through earth moving activities and vehicle movements.

7.4.5.14

Radiation exposure (flora and vegetation)

In 2015 and again in 2020, an environmental risk assessment was undertaken using the ERICA software tool
(Appendix R(A-2) and R(A-4)) to model the radiation exposure risk of flora and fauna. In ERICA, the reference
organisms are characterised by their dimensions, the concentration of radionuclides that they exhibit relative to the
environmental media with which they are associated and the fraction of the time (occupancy) that they are present
within, or at the surface of, the various environmental media.
With this information, dose conversion factors can be used to convert concentrations in organisms into whole-body
dose rates, which are then compared to threshold dose rates (dose constrains) (e.g. 10 µGy/h) for various broad
categories of organisms to which there are not expected to be significant population effects.
Four exposure scenarios were modelled using ERICA Tier 2 assessments:
–

Scenario 1 – exposure of fauna and flora present in the area surrounding the radioactive waste warehouse.

–

Scenario 2 – exposure to windblown material originating from operational (kaolin) stockpiles e.g. plant tails;
ore, sand, laterite and silcrete stockpiles.

–

Scenario 3 – exposure to windblown material originating from ad hoc (waste) stockpiles e.g. low level NORM
received as bulk or from emergency clean-up operations.

–

Scenario 4 – exposure post closure, with capping material and rehabilitation during the institutional control
period.

The above scenarios are highly unlikely to occur because upon closure, with a minimum capping thickness of 7 m,
and for the duration of the institutional control period, no risk to non-human biota is foreseen.
The modelled dose rates for all organisms are below the threshold dose rate of 10 Gy/h. External gamma dose
rate on surface post closure (minimum cover of 7 m) would be negligible, even if all radioactive waste (2,500,000
tonnes) would be high activity concentration radium scales at an activity concentration of 17,800 Bq/g radium (Ra226 and Ra-228 combined).
The model predicted all organisms would be below the threshold dose rate, and external gamma dose rate on
surface post closure would be similar to background levels.
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7.4.5.15

Transpiration of leachate from waste cell

The death of vegetation via transpiration of leachate from the waste cells is not likely to occur. The reasons for
this include:
–

There would be a separation distance between shallow plant roots and the stored waste. Approximately 7 m
of compacted backfill would separate stored waste from the surface. Vegetation would be planted on the
topsoil on the domed cap, which is elevated between approximately 1.7 m to 5 m above the ground surface.
It is highly unlikely that plant roots would penetrate to the stored waste.

–

Leachate would be highly unlikely to be generated from the stored waste, given only solid waste will be
isolated in cells, the lack of groundwater and surface water infiltration into a cell. Engineered controls outlined
in the Safety Case specifically exclude water from entering the via cell cap.

–

Groundwater-dependent species will not be used in cell dome revegetation. Species will be selected that are
adapted for semi-arid environments and, therefore, would be shallow rooted with a fibrous root system rather
than a tap root system which may penetrate deeper.

7.4.5.16

Vegetation association cumulative impacts

Regional vegetation associations mapping has been used to assess cumulative impacts from the Carina Iron Ore
Mine, the IWDF and the Jackson 4 Iron Ore Mine and Haul Road in combination with the Proposal. Regional level
mapping has been used rather than local scale mapping, due to the difficulties in comparing vegetation types,
which differs substantially between botanists depending on their preferred naming conventions.
Table 52 lists the area cleared/proposed to be cleared from each project, and lists the cumulative impacts on the
vegetation association. For all affected vegetation associations, less than 1% of their current extent is affected by
clearing for all projects combined. Therefore, the cumulative impacts would be negligible and insignificant.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

204

Tellus Sandy Ridge Facility – Referral Supporting Document – 2021
____________________________________________________________________________
Table 52

Cumulative impacts on vegetation

Vegetation association

11

Current Extent
(ha)

Total
clearing for
Carina Iron
Ore
Project
(ha)

Total clearing
for IWDF (ha)

Total clearing
for J4 satellite
cell (ha)

Total clearing
for Sandy
Ridge Project
(ha)

Cumulative
impact (ha)

Impact on
current
remaining
vegetation11
(%)

141 – Medium woodland; York gum,
salmon gum and gimlet

858,525.04

379.10

3.61

536.82

18.89

938.42

0.11

437 – Shrublands; mixed acacia
thicket on sandplain

312,825.96

-

71.25

-

254.16

325.41

0.10

538 – Eucalyptus open
woodland/Triodia open hummock
grassland

124,866.81

39.56

-

10.38

2.61

52.55

0.04

435 – Acacia sparse
shrubland/Cryptandra mixed
sparse heath

732,470.23

149.33

21.77

162.57

0.39

334.06

0.05

128 – Bare areas; rock outcrops

34,228.77

2.20

1.48

-

-

3.68

0.01

142 – Medium woodland; York gum
and salmon gum

11,118.41

3.48

5.03

-

-

8.50

0.08

520 – Shrublands; Acacia
quadrimarginea thicket

21,214.46

-

-

95.29

-

95.29

0.45

936 – Medium woodland; salmon
gum

5,501.81

-

-

10.04

-

10.04

0.18

Based on current extent remaining in the Coolgardie IBRA Bioregion as per DPAW (2014).
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7.4.6

Proposed mitigation, monitoring and management measures

Tellus is committed to the identification and implementation of monitoring, mitigation and management measures
to avoid or reduce potential negative impacts to flora and vegetation values.
Although impacts on flora and vegetation are not considered to be significant, the following mitigation and
management measures would be implemented to further reduce impacts to flora and vegetation during
construction and operation of the Proposal.
Specific radiation monitoring program requirements are outlined in detail in 8.3.

7.4.6.1

Re-surveys

Tellus has commissioned a re-survey of flora and vegetation and targeted Malleefowl survey within the
development envelope in Spring 2021. These studies are being conducted to provide current data to support
previous studies that are more than 5-years old.

7.4.6.2

Environment Management Plans

The Sandy Ridge Facility operates in accordance with the Flora and Vegetation Management Plan (FVMP)
(Appendix G(A-6)), which was approved by the EPA under Condition 10-5 of MS 1078 and addresses potential
impacts on flora and vegetation. The Operational Environmental Management Plan (OEMP; Appendix X(A-3)) is
also used to manage impacts to flora and vegetation during the operation of the Project.
Tellus will be refreshing the flora and vegetation baseline surveys conducted in 2015 in accordance EPA guidance
for biological surveys and as recommended by the EPA Services team during pre-referral consultation. This work
will be conducted by a qualified and experienced consultant botanist during spring and the results will be available
soon after. The FVMP will be revised as needed following the refresh of the field surveys.
Condition 10-4 of MS 1078 required a targeted survey to be undertaken prior to commencing ground disturbance.
As it has been two years since the targeted survey, Tellus will undertake targeted surveys within the development
envelope in Spring 2021. The updated survey results will inform design and location of future infrastructure in the
Mining Area so as to avoid or minimise impacts on conservation significant species.
The following key mitigation and management measures with respect to flora and vegetation are:
–

Educating site personnel during inductions and regular toolbox meetings regarding the presence of Calytrix
creswellii and Lepidosperma aff. lyonsii within the development envelope.

–

Ensuring that clearing is kept to a minimum and undertaken progressively, where possible.

–

Implementing specific clearing procedures including
•

An internal permitting system.

•

Delineation of clearing boundaries with high visibility flagging tape.

•

Pre-clearing inspections by environmental representatives.

•

Supervision of all clearing activities.

•

Ensure that the populations of Calytrix creswellii and Lepidosperma aff. lyonsii are incorporated into mine
planning, marked with flagging tape and avoided where possible.

–

Application of dust suppression methods along internal access roads and hard stand areas using watercarts
during dry, dusty periods.

–

Monitoring of weather conditions prior to mining activities most likely to generate dust (i.e. vegetation removal,
topsoil and subsoil stripping and blasting).

–

Installation of dust deposition gauges in close proximity to areas with highest potential for dust generation.

–

Monitoring of vegetation health either side of the surface water diversion levees to determine if water ponding
or water starvation is occurring and adversely affecting vegetation.

–

Incorporating weed management measures into the OEMP if weeds are recorded on site.
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–

Reviewing the flow meters at either end of the pipeline for compatibility and conducting weekly inspections of
the water pipeline to identify leaks and conduct any necessary repairs.

–

The application of any saline water for dust suppression would be applied sparingly and is expected to impact
on less than 1% of vegetation within the development envelope.

Outcomes/objectives, trigger and contingency actions to ensure impacts on flora and vegetation are not greater
than predicted are included in the Flora and Vegetation Management Plan in addition to measures provided in the
OEMP.

7.4.6.3

Emergency Response Plan

Fire prevention and management measures would be implemented and outlined in an Emergency Response Plan
(Appendix AA(A-2)). These measures include:
–

Hot work permits would be required prior to commencing any activity that may create an ignition source.

–

Ensure that fire extinguishers are available in all hot work areas and personnel are trained in their use.

–

If necessary, undertake controlled burning of shrubland vegetation under cool mild conditions in consultation
with DBCA to reduce the size and intensity of bushfires.

–

Ensure that emergency response procedures for bushfires and for controlled burning activities are understood
and adhered to within and around the development envelope.

7.4.6.4

Rehabilitation of disturbed areas

All disturbed areas are rehabilitated in accordance with the Waste Facility Decommissioning Closure Plan (refer
Appendix Y(A-4)) and the Mine Closure Plan (refer Appendix Y(A-3)) which is administered by the DMIRS.
Rehabilitation would primarily include respreading of topsoil, ripping of surface and revegetation using local
indigenous species. Further details on rehabilitation are outlined and discussed in section 7.9.

7.4.7

Predicted environmental outcome

After implementing the mitigation and management measures described above, the following environmental
outcomes are expected in regard to flora and vegetation:
–

No more than 276.05 ha of native vegetation are cleared for the Proposal.

–

Clearing of native vegetation would not significantly reduce the extent of any regional vegetation association,
with less than 1% of the pre-European extent and less than 1% of the current area remaining for all
vegetation associations present within the development envelope.

–

No regional vegetation associations are cleared below the ‘threshold level’ of 30% of its pre-clearing extent,
including cumulatively with known developments in the region.

–

No Threatened or Endangered Ecological Communities listed under the BC Act or Threatened or Endangered
Ecological Communities listed under the EPBC Act are impacted by the Proposal.

–

Less than 1.43 ha of clearing in vegetation type ‘Finnerty Range/Mt Dimer/Yendilberin Hills vegetation
complexes (banded ironstone formation)’ Priority Ecological Community (PEC).

–

No direct impacts on the Mount Manning Nature Reserve, Mount Manning – Helena and Aurora Ranges
Conservation Park or the Die Hardy Class A Reserve would occur given these areas are greater than 9 km
from the Proposal.

–

Less than 1% of the vegetation within the former Jaurdi Pastoral Lease and less than 1% of the vegetation
within the Proposed Conservation and Mining Reserve are cleared for the Proposal, which is not considered
to significantly alter the high biodiversity conservation values of these DBCA managed lands.

–

Populations of Calytrix creswellii (P3), Melichrus sp. Bungalbin Hill (P3), Banksia arborea (P4) and
Lepidosperma aff. lyonsii (if pending determination of conservation significance) would not be reduced as a
result of the Proposal.

With the implementation of the proposed mitigation and management measures listed above, and given that the
Proposal to align the acceptance tonnage with the disposal tonnage will not require an increase to the approved
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clearing as authorised under MS 1078, it is considered that the EPA’s objective to maintain representation,
diversity, viability and ecological function at the species, population and community level would be achieved.

7.5

Key environmental factor – Terrestrial Fauna

7.5.1

EPA objective

The EPA’s objective for the factor Terrestrial Fauna is: “To protect terrestrial fauna so that biological diversity and
ecological integrity are maintained”.
In the context of this objective, ecological integrity is the composition, structure, function and processes of
ecosystems, and the natural range of variation of these elements.

7.5.2

Relevant principles, policy and guidance

Considerations for EIA for the factor ‘Terrestrial Fauna’ include, but are not necessarily limited to:
–
application of the mitigation hierarchy to avoid or minimise impacts to terrestrial fauna, where possible
–

the terrestrial fauna affected by the proposal

–

the potential impacts and the activities that will cause them, including direct and indirect impacts

–

the implications of cumulative impacts

–

whether surveys and analyses have been undertaken to a standard consistent with EPA technical guidance

–

the scale at which impacts to terrestrial fauna are considered

–

the significance of the terrestrial fauna and the risk to those fauna

–

the current state of knowledge of the affected species/assemblages and the level of confidence underpinning
the predicted residual impacts

–

whether proposed management approaches are technically and practically feasible.

Issues that are considered in this EIA process are:
–

Habitat loss, degradation and fragmentation

–

Fire regimes

–

Invasive species

–

Changing climate

–

Short range endemism

–

State of knowledge
•

Particularly of invertebrates

This section assesses the potential impacts on Terrestrial Fauna during the operation of the Proposal, given that
there is some approved clearing that is planned to be progressively undertaken in the Mining Area to develop
future cells. To date, approximately 23 ha (of the 202.3 ha approved in MS 1078) have been cleared in the Mining
Area.
The Environmental Factor Guideline: Terrestrial Fauna (EPA, 2016f) notes that, for the purposes of EIA, terrestrial
fauna are defined as animals living on land or using land (including aquatic systems) for all or part of their lives.
Terrestrial fauna includes vertebrate (birds, mammals including bats, reptiles, amphibians, and freshwater fish)
and invertebrate (arachnids, crustaceans, insects, molluscs and worms) groups. Fauna habitat is defined as the
natural environment of an animal or assemblage of animals, including biotic and abiotic elements, that provides a
suitable place for them to live (e.g. breed, forage, roost or seek refuge). The scale at which fauna habitat is
defined will depend on the ecological requirements of the species considered.
In effect, this means that for terrestrial fauna to be considered in EIA, there must be a clear link between a
proposal or scheme’s impact on animals living on land or using land (including aquatic systems) for all or part of
their lives.
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This section reviews where there may be a link between the Proposal’s impact on animals living on land or using
land (including aquatic systems) for all or part of their lives.
Mitigation and management measures are identified to avoid or reduce potential impacts in line with the objective
‘to protect Terrestrial Fauna from significant harm’.

7.5.3

Studies and assessments

This section draws on a number of comprehensive studies, assessments, plans and procedures as listed in Table
53.
Table 53

Terrestrial fauna studies and plans

Fauna Studies and Management Plans

Appendix

Level 1 Vertebrate Fauna Assessment for the Sandy Ridge Facility (Terrestrial Ecosystems, 2015)

Appendix L(A-1)

Sandy Ridge Facility Malleefowl Assessment (Bamford Consulting Ecologists [BCE], 2016)

Appendix L(A-2)

Sandy Ridge Facility – Short-Range Endemic Invertebrates (Bennelongia, 2017)

Appendix L(A-3)

Sandy Ridge Facility – Access Road and Groundwater Abstraction: Short Range Endemic
Invertebrates Assessment (Bennelongia, 2018)

Appendix L(A-4)

Sandy Ridge Facility – Subterranean Fauna Desktop Assessment (Bennelongia, 2018)

Appendix L(A-5)

Sandy Ridge Facility – Vertebrate Fauna Assessment – Access Road and Groundwater Infrastructure
Areas (Terrestrial Ecosystems, 2018)

Appendix L(A-6)

Sandy Ridge Facility – Construction (Fauna) Environmental Management Plan (Tellus, 2019)

Appendix L(A-7)

Sandy Ridge Facility – Operational Environmental Management Plan (Tellus, 2021)

Appendix X(A-3)

Sandy Ridge Facility – 2021 environmental risk assessment (Tellus, 2021)

Appendix F(A-2)

Closure Plans
Sandy Ridge Facility – Mine Closure Plan (Tellus, 2019)

Appendix Y(A-3)

Sandy Ridge Facility – Waste Facility Decommissioning Closure Plan (Tellus, 2020)

Appendix Y(A-4)

Radiation Studies
Sandy Ridge Facility – Baseline Radiation and Metals Report E16/440, M16/540 (Terra Search, 2016)

Appendix J(A-1)

Sandy Ridge Facility – Radiological Risk Assessment: Fauna & Flora (Hygiea Consulting, 2016)

Appendix R(A-2)

Sandy Ridge Facility – Radiological Risk Assessment: Worker Dose Assessment (Hygiea Consulting,
2016)

Appendix R(A-3)

Sandy Ridge Facility – Radiological Risk Assessment: Post Closure (Hygiea Consulting, 2016)

Appendix R(A-4)

Sandy Ridge Facility – Outline Operating Strategy (Tellus, 2016)

Appendix V(A-1)

Sandy Ridge Facility – Review of the Design of the Disposal Facility (Eden Nuclear and Environment,
2016; Appendix)

Appendix Z(A-1)

Sandy Ridge Facility – LLW Safety Case Summary

Appendix U(A-2)

Sandy Ridge Facility – Baseline environmental gamma radiation survey of the proposed first waste
cell (Radiation Professionals Australia, 2020)

Appendix J(A-2)

Other Studies
Sandy Ridge Facility – Bushfire Risk Management Plan (Tellus, 2018)

Appendix G(A-4)

Sandy Ridge Facility – Bushfire Management Plan (Tellus, 2019)

Appendix G(A-5)

Sandy Ridge Emergency Response Plan (Tellus, 2020)

Appendix AA(A-2)

A Level 1 Vertebrate Fauna Assessment (Terrestrial Ecosystems, 2015) was undertaken to assess the fauna
values of the development envelope and to identify the potential presence of fauna species of conservation
significance. The fauna assessment included:
–
A review of previous fauna surveys in the region to determine the potential fauna assemblage for the general
area.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

209

–

A review of relevant biodiversity databases for Threatened and Priority fauna that may be affected by the
Proposal.

–

A field reconnaissance survey that included a fauna habitat assessment.

–

Targeted threatened fauna searches for Malleefowl (Leipoa ocellata).

Based on the results of the Level 1 Vertebrate Fauna Assessment, a Level 2 Vertebrate Fauna Assessment was
not required.
A Malleefowl Assessment (Bamford Consulting Ecologists [BCE], 2016) was carried out as follows:
–

Field investigations followed the national guidelines for surveying of Malleefowl and was conducted using a
line survey approach within the proposed disturbance areas.

–

The Sandy Ridge Project were surveyed for Malleefowl mounds, with the survey extending slightly beyond the
boundary of the footprint, and the water pipeline alignment was surveyed.

–

Surveying boundaries were defined using hand-held GPS units.

–

When Malleefowl mounds were detected, the location, vegetation type, physical characteristics (mound width,
height, depth, shape / profile and substrate) and mound status (level of activity) was recorded.

A Short-Range Endemic (SRE) Invertebrates Assessment (Bennelongia, 2018) was carried out for the Facility in
accordance with the Technical Guidance: Sampling of Short Range Endemic Invertebrate Fauna (EPA, 2016b) as
follows:
–

The desktop review aimed to collate existing information on SREs and listed invertebrates in the vicinity of the
Proposal, as well as information on likely SRE habitats within the development area.

–

The aim of field survey was to sample the development envelope for species from SRE Groups (i.e. groups of
ground-dwelling invertebrates with a high proportion of SRE species) and to provide detailed information
about habitats that are particularly suitable for SRE species.

–

The fauna was characterised according to SRE Groups in the development envelope.

–

Information on the potential SRE habitats of the development envelope and its surrounds was recorded.

–

The SRE status of species in the SRE Groups was assessed for the likelihood of their confinement to the
development areas.

–

A total of 12 sites were sampled across the development area.

A Short Range Endemic Invertebrates Assessment (Bennelongia, 2018) for the Access Road (note that the Mt
Walton Road is outside the development envelope) and Groundwater Abstraction area was carried out as follows:
–

The desktop review collated existing information on SREs and listed invertebrates in a search area
surrounding the development envelope (100 km by 200 km), as well as information on likely SRE habitats
within the developments and their immediate vicinity (‘survey areas’, total area of 131.57 ha).

–

This was followed by determining the likelihood of habitats in the survey areas containing SRE and listed
invertebrate species.

–

A brief impact assessment was undertaken to determine the level of impact to these species from any
vegetation clearing or substrate removal within the survey areas.

–

Information on invertebrates was retrieved from searches of museum and online databases, published and
unpublished literature and lists of threatened and listed fauna published online.

–

Habitat data was compiled using the results flora and vegetation surveys commissioned by Tellus, photos of
the survey areas and findings of a desktop and reconnaissance SRE survey at the nearby Sandy Ridge
Facility.

A Subterranean Fauna Desktop Assessment (Bennelongia, 2018) was carried out as follows:
–

The desktop review and impact assessment was undertaken for the potential impact the proposed
groundwater infrastructure site could have on stygofauna.

–

A search of available databases and literature, in an area of 100 km by 100 km surrounding the proposed
groundwater infrastructure site, found no records of stygofauna.

–

This includes the results of historic sampling of the target aquifer (prior to mining and abstraction at Carina),
which demonstrated an absence of stygofauna.
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A Vertebrate Fauna Assessment for the Access Road (note that the Mt Walton Road is outside the development
envelope) and Groundwater Infrastructure Areas (Terrestrial Ecosystems, 2018) was carried out as follows:
–

Assess the vertebrate fauna assemblage (reptiles, amphibians, small mammals and birds) in and near the
project area so that potential impacts on the fauna might be adequately assessed.

–

Assess whether the proposed impact areas support active Malleefowl mounds.

–

Assess the impacts and environmental risks associated with the vegetation clearing and substrate removal on
the fauna assemblage.

–

Reviewed the Terrestrial Ecosystems fauna survey database [includes Atlas of Living Australia, WA Museum
and Department of Biodiversity, Conservation and Attractions (DBCA) records] to identify potential vertebrate
fauna within the project area and adjacent areas.

–

Reviewed the DBCA listed Threatened and Priority species as recorded in NatureMap that are likely to occur
in the project area and adjacent areas.

–

Searched the Australian government’s online database to identify fauna species of national environmental
significance that are protected under the EPBC Act 1999 potentially occurring in the project area and adjacent
areas.

–

Reviewed previous fauna surveys undertaken in the region.

–

Completed a field survey of each of the proposed disturbance areas to search for Malleefowl tracks and
mounds, and to identify fauna habitats.

Fauna surveys that are older than five years (i.e. for the areas to the north of the development envelope are likely
to form part of Tellus’ planned expansion) are likely to require new fauna surveys to be completed in order to
update baseline information.
The assessment has also been prepared with reference to the applicable standards, guidelines and procedures
listed in section 4 and in accordance with the requirements set out in the ESD (Appendix A(A-1)). A copy of the
EPA’s checklist for documents submitted for environmental assessment on terrestrial biodiversity is provided in
Appendix M(A-1).

7.5.4

Existing environment

This section discusses fauna and fauna habitat within the development envelope area. The presence of fauna of
conservation significance is also discussed.
Assessments of fauna impacts from the Proposal were conducted in two parts:
–

Development envelope excluding the groundwater infrastructure area (2015)

–

Groundwater infrastructure area (2018).

The findings of these studies have been combined in this section where possible.

7.5.4.1

Terrestrial fauna habitat

The development envelope is located in the Southern Cross IBRA Subregion. The Southern Cross IBRA
Subregion is characterised as a weathered plain comprising gently undulating uplands dissected by broad valleys
with bands of low greenstone hills. The subregion is characterised by a diverse eucalypt woodland and low
heaths.
Two vertebrate fauna habitats were recorded within the development envelope. These included open woodland
and shrublands as described in Table 56 and illustrated in Figure 62 and Figure 63. Fauna species potentially
occurring within these habitats are detailed in Appendix L(A-1).
Terrestrial Ecosystems (2018) reported that fauna habitat types represented in the project area are abundant and
in very good condition in adjacent areas. Therefore, the species and fauna assemblages present in the project
area will also be present and abundant in adjacent areas.
The project area does not provide any important ecological linkages or fauna movement corridors, as they are part
of a large and relatively undisturbed area.
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Table 54

Vertebrate Fauna habitats within the development envelope

Broad fauna
habitat type

Fauna habitat mapping

Condition

Eucalypt
woodland

Open eucalypt woodland with an open
understorey of shrubs over ephemeral grasses
or scattered spinifex on red sandy clay soils.

Very good to excellent condition where not
cleared for previous mining activities (Carine
Iron Ore Mine).

Shrubland

Moderately dense to dense sand plain
shrubland varying in height from 0.5–1.8 m on
yellow sandy soils.

Very good to excellent condition where not
cleared for previous mining activities (Carine
Iron Ore Mine).

Source: Terrestrial Ecosystems (2015),

(2018), Western Botanical (2018).
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Figure 53

Fauna habitats within the approved Facility development envelope
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Figure 54

Fauna habitats within the approved water pipeline and access road development envelopes
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Figure 55

Groundwater infrastructure survey area and inactive Malleefowl mound records
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7.5.4.2

Ecological linkages

Ecological linkages are a series of (both contiguous and non-contiguous) patches of native vegetation which, by
virtue of their proximity to each other, act as stepping stones of habitat which facilitate the maintenance of
ecological processes and the movement of organisms within, and across, a landscape. The development
envelope currently does not provide any important ecological linkages or fauna movement corridors as it is part of
a large and relatively undisturbed area.

7.5.4.3

Vertebrate fauna species of conservation significance

Fourteen fauna species listed under the BC Act and/or EPBC Act or by DBCA have been recorded or are
predicted to occur within the development envelope or within the locality (Figure 49, Figure 53). OfOf these, two
have been recorded within the development envelope:
Malleefowl (Leipoa ocellata) (listed as Vulnerable under the BCBC Act and the EPBC Act).
Woma Python (Aspidites ramsayi) Priority 1 under the BC Act. These species are discussed further below.
The following four listed species may possibly occur within the development envelope:
–

Central Long-eared Bat (Nyctophilus timoriensis sp. 1) (P3)

–

Western Rosella (Mallee) (Platycercus icterotis xanthogenys) (P4)

–

Fork-tailed Swift (Apus pacificus) (MI)

–

Peregrine Falcon (Falco peregrinus) (OS).

The remaining species are considered unlikely to occur within the development envelope due to a lack of suitable
habitat and, therefore, would not be affected by the Proposal.
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Table 55

Potential occurrence of conservation significant vertebrate fauna species

Species12

Conservation status

Habitat

Likelihood of
occurrence

EPBC Act

WA status13

Numbat
Myrmecobius fasciatus

Vulnerable

Endangered

Current populations
inhabit Jarrah forest,
open Eucalypt
woodland, Banksia
woodland and tall
closed shrubland.
Habitats usually
have an abundance
of termites in the
soil, hollow logs and
branches for shelter
(DEC, 2012).

Unlikely. Not
recently recorded in
the vicinity of the
development
envelope.

Chuditch
Dasyurus geoffroii

Vulnerable

Vulnerable

Chuditch are known
to have occupied a
wide range of
habitats from
woodlands, dry
sclerophyll (leafy)
forests, riparian
vegetation, beaches
and deserts.
Riparian vegetation
appears to support
higher densities of
Chuditch, possibly
because food supply
is better or more
reliable and better
cover is offered by
dense vegetation.
The estimated home
range of a male
Chuditch is over 15
km2 whilst that for
females is 3–4 km2
(Sorena and
Soderquist, 1995).

Unlikely. The
development
envelope is outside
the normal
distribution of this
species. The
species has not
recently been
recorded in the
vicinity of the
development
envelope.

Mammals

12
13

Species listed in Terrestrial Ecosystems (2015) which have since been deleted from the Wildlife Conservation (Specially Protection Fauna) Notice 2015 have been excluded from this table.
Priority species are listed by DPAW. Endangered, vulnerable, migratory and specially protected fauna listed under the BC Act 2016 (WA).
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Central Long-eared Bat
Nyctophilus timoriensis sp. 1

-

Priority Fauna (P4)

The development
envelope is on the
north-western
boundary of its
known distribution.
It roosts in tree
cavities, foliage and
under loose bark
(Terrestrial
Ecosystems, 2015).

Possible. Within
known distribution
and suitable habitat
present.

Western Brush Wallaby
Macropus irma

-

Priority Fauna (P4)

The species
optimum habitat is
open forest or
woodland,
particularly
favouring open,
seasonally wet flats
with low grasses
and open scrubby
thickets. It is also
found in some areas
of mallee and
heathland, and is
uncommon in Karri
forest (DEC, 2012).

Unlikely. Not
recorded in recent
surveys.

Western Mouse
Pseudomys occidentalis

-

Priority Fauna (P4)

Tall shrub land with
mallee eucalypts
and a heath
understorey on a
substrate of gravelly
loam (Kitchener and
Chapman, 1977).

Unlikely. Not
recorded in recent
surveys.

Quenda
Isoodon obesulus fusciventer

-

Priority Fauna (P4)

Dense scrubby,
often swampy,
vegetation with
dense cover up to
one metre high,
often feeds in
adjacent forest and
woodland that is
burnt on a regular
basis and in areas
of pasture and
cropland lying close
to dense cover.

Unlikely.
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Populations
inhabiting jarrah and
Wandoo forests are
usually associated
with watercourses.
Quendas can thrive
in more open habitat
subject to exotic
predator control
(DEC, 2012).
Reptiles
Woma Python

-

Priority Fauna (P1)

Australia, favouring open myrtaceous
heath on sandplains, and dunefields
dominated by spinifex (Triodia spp.)
(DBCA, 2012)

Confirmed.

Southern Death Adder
Acanthophis antareticus

-

Priority Fauna (P3)

The Southern Death Adder is a very
cryptic snake that is found from the
Darling Range, central Wheatbelt
and from Esperance across the
Nullarbor Plain to the South
Australian border (Cogger, 2014). It
is rarely caught in fauna surveys and
only opportunistically encountered on
roads and in undisturbed bushland.

Unlikely. Rarely encountered in the
Southern Cross IBRA subregion.

Hooded Plover
Charadrius rubricollis

Marine (as
Thinornis
rubricollis)

Priority Fauna (P4)

This species frequents the margins
and shallows of salt lakes, and also
along coastal beaches, where it
forages for invertebrates (Johnstone
and Storr, 1998).

Unlikely. Lack of suitable habitat.

Southern Death Adder
Acanthophis antareticus

-

Priority Fauna (P3)

The Southern Death Adder is a very
cryptic snake that is found from the
Darling Range, central Wheatbelt
and from Esperance across the
Nullarbor Plain to the South
Australian border (Cogger, 2014). It
is rarely caught in fauna surveys and
only opportunistically encountered on
roads and in undisturbed bushland.

Unlikely. Rarely encountered in the
Southern Cross IBRA subregion.
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Birds
Carnaby’s Black Cockatoo
Calyptorhynchus latirostris

Endangered

Endangered

Forests, woodlands, heathlands,
farms; feeds on Banksia, Hakea and
Marri. Carnaby’s Black-Cockatoo
has specific nesting site
requirements. Nests are mostly in
smoothed-barked eucalypts with the
nest hollows ranging from 2.5–12 m
above the ground, an entrance from
23–30 cm diameter and a depth of
0.1–2.5 m (Johnstone and Storr,
1998).

Unlikely. The development envelope is
outside the normal distribution of this
species. The species has not been recently
recorded in the vicinity.

Malleefowl
Leipoa ocellata

Vulnerable

Vulnerable

Mainly scrubs and thickets of mallee
Eucalyptus sp., boree Melaleuca
lanceolata and bowgada Acacia
linophylla, also dense litter forming
shrublands (DEC, 2012).

Confirmed. May be an occasional visitor to
the development envelope. No active
mounds are present within the development
envelope; therefore, it is currently unlikely to
use the development envelope for nesting
habitat. Evidence of this species was
recorded within the development envelope
during the field surveys and a single
deceased specimen was recorded in
November 2020 on the access road.

Priority Fauna (P4)

The mallee form of the Western
Rosella is found mostly in Eucalypt
and Casuarina woodland and
shrublands, especially Wandoo,
Flooded Gums and Salmon Gums
(Terrestrial Ecosystems, 2015).

Possible. This species could potentially
occur in the eucalypt woodland, however
the development envelope is north of where
it was previously recorded (McKenzie and
Rolfe, 1995). Has not been recorded in
recent surveys (BCE, 2016).

Western Rosella (mallee)
Platycercus icterotis
xanthogenys

Fork-tailed Swift
Apus pacificus

Migratory

Schedule 5 (Migratory)

Low to very high airspace over
varied habitat from rainforest to
semi-desert (Morcombe, 2003).

Possible.

Peregrine Falcon
Falco peregrinus

-

Schedule 7 (Other specially
protected fauna)

Diverse habitat from rainforest to arid
shrublands, from coastal heath to
alpine (Morcombe, 2003). Mainly
about cliffs along coasts, rivers and
ranges and about wooded
watercourses and lakes (Johnstone
and Storr, 1998). The species utilises
ledges, cliff faces and large
hollows/broken spouts of trees for
nesting. It would also occasionally
use the abandoned nests of other
birds of prey.

Possible.
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7.5.4.3.1

Malleefowl (Leipoa ocellata)

No Malleefowl, their tracks or active breeding mounds were observed within the development envelope during the
targeted baseline surveys. Old mounds were evident, with 63 identified during the survey in/nearby the Mining
Area and 5 in the groundwater infrastructure area (Figure 55). Mounds were of various ages and in varying states
of degradation. Most were little more than circular raised areas of gravel, potentially unused for decades or
centuries (Plate 24).
Five mounds were large (up to 9 m wide, 0.5 m high and 0.3 m deep) and distinctive although not recently used
(Plate 25). Mounds were found where the soils were a gravelly loam, with the mounds themselves being
composed largely of lateritic gravel.
One disused mound was removed to install the production bore access track (refer to Figure 55).
A deceased Malleefowl was found on the access roadroad in the development envelope in November 20202020.
Malleefowl can be expected to return to the development envelope and surrounding areas as a breeding species
at a low density when the vegetation has matured as it favours gravelly soils for mound construction, however
these lie mostly outside the development envelope

Plate 24

Malleefowl mound (very old); little more than a raised patch of gravel
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Plate 25
7.5.4.3.2

Malleefowl mound with well-defined central depression.

Woma Python (Aspidites ramsayi)

A single Woma python was opportunistically recorded at the Facility in May 2021. Terrestrial Ecosystems
(2018) reported:
“This python was once common in a crescent shaped distribution from Shark Bay through the wheatbelt to
Kitchener. The Western Australian Museum has records of them being caught in the vicinity of the Great
Eastern Highway from around Southern Cross and east toward Coolgardie (Thompson and Thompson 2006).
The published literature indicates it is now only found around Shark Bay and east of Kalgoorlie. Terrestrial
Ecosystems is aware of another small population on the sand plain near the project area, in habitat like that in
the project area. It is therefore potentially near the project area in low numbers, but because of the abundance
of similar habitat in adjacent areas, any impacts on this species are unlikely to be significant in a regional
context.”

7.5.4.4

Short-Range Endemic Invertebrates Assessment - Facility

SRE assessments were completed in two parts. In 2017, SRE of the main Facility area and access corridors
was conducted by Bennelongio (2017). In 2018, SRE of the groundwater infrastructure area were studied
separately, due to a change in footprint (refer to Section 7.5.4.5).
Findings of SRE study in the Facility and access corridors are summarised below:
–

As detailed in Figure 56 and Table 56, seven habitat types were recorded, with a total of 12 sites sampled
across the development envelope.

–

A total of 175 animals of at least 30 species from SRE groups were recorded, of which two species (millipede
Antichiropus sp. and the trapdoor spider Aganippe sp. B26) are classed as potential SREs and the remaining
28 classes as widespread or not SREs.

–

Based on the expected ranges of the recorded species based on habitat, the small proposed area of impact,
the extent of and connectivity of habitats within the Develop Envelope and the surrounding landscape and the
absence of relict or specialist habitats, the Proposal is likely to have minimal impact on SRE species.
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Table 56

SRE Habitat types recorded in the development envelope

Code

Habitat type

Area
(ha)

SRE
perspectivity

Site No.

TeW

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

104.2

Low

5; 7and 9

MmW

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

115.8

Very low

2 and 3

MecW

Medium Eucalyptus and Callitris woodland on yellow soils over mixed
shrubland

62.9

Very low

11 and
12

LcW

Low Callitris woodland on yellow soils

3.7

Very low

8

OmH

Open heath on yellow soils with scattered mallee and spinifex

575.8

None

1; 4; 6
and 10

OIH

Open Leptospermum heath on yellow soils with pea gravel

8.3

None

-

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

223

Figure 56

SRE fauna habitats and sample sites
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7.5.4.5

Short-Range Endemic Invertebrates Assessment – Road and Groundwater
Infrastructure Area

–

An SRE Invertebrates Assessment (Bennelongia, 2018) for support infrastructure adjacent to the IWDF
Access Road (outside the development envelope) and the Groundwater Abstraction area was carried out.

–

The following five habitat types were recorded in the survey area:
•

Heath on sandplains or clayey soils

•

Shrubland on sandplains or clayey soils

•

Mallee woodland on sandplains or clayey soils

•

Tall woodland on sandplains or clayey soils

•

Tall woodlands and tall shrublands on ironstone hill

–

The typical habitat of the Arid Bronze Azure butterfly (Ogyris subterrestris petrina) and Jalmenus aridus
butterfly species is present in most survey area and to a lesser extent the for the species of mygalomorph
spider (Idiosoma intermedium). However, these species have large ranges and their preferred habitats are
extensive through the search area. Therefore, considering the small area of proposed clearing, the
conservation status of these species is highly unlikely to be affected. This also applies to two of the confirmed
SRE species (Antichiropus saxatilis, A. framenaui) and the potential SRE species (Idiosoma `sp. B26) which
is only known from habitat in the Sandy Ridge Facility that has a low prospectivity for SREs.

–

No listed invertebrate species were recorded in the search area.

7.5.4.6

Subterranean Fauna Desktop Assessment – Groundwater Infrastructure Area

A Subterranean Fauna Desktop Assessment (Bennelongia, 2018; Appendix L(A-5)) found:
–

A search of available databases and literature, in an area of 100 km by 100 km surrounding the proposed
groundwater infrastructure site, found no records of stygofauna. This includes the results of historic sampling
of the target aquifer, which demonstrated an absence of stygofauna. No listed subterranean species or
communities occur, or are likely to, within the search area.

–

The groundwater at the proposed groundwater infrastructure site occurs at significant depths and generally
there is a marked decrease in the abundance and richness of stygofauna where depth to groundwater is
greater than 30 m. Considering historic sampling recorded no stygofauna in the same aquifer, there is a very
low likelihood of stygofauna occurrence at the proposed groundwater infrastructure site.

7.5.4.7

Vertebrate Fauna Assessment – Access Road and Groundwater Infrastructure
Area

A Vertebrate Fauna Assessment for the Access Road and Groundwater Infrastructure Areas (Terrestrial
Ecosystems, 2018) found:
–

Fauna habitat types represented in the project area are abundant and in very good condition in adjacent
areas. Therefore, the species and fauna assemblages present in the project area will also be present and
abundant in adjacent areas.

–

The project area does not provide any important ecological linkages or fauna movement corridors, as they are
part of a large and relatively undisturbed area.

–

No conservation significant vertebrate fauna was assessed as likely to be significantly impacted by the
proposed vegetation clearing and substrate removal within the project area.

–

No Malleefowl tracks or active mounds were recorded in any of the proposed disturbance area. Five very old
mounds were recorded, two in the groundwater infrastructure area, one of which has been removed to install
the production bore access track. A further three are in an area immediately adjacent (refer to Figure 56).
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7.5.5

Assessment of potential impacts and risks

A qualitative risk assessment (Tellus, 2021; Appendix F(A-2)) has been undertaken for all aspects of terrestrial
fauna, in accordance with the procedures outlined in the Australian and New Zealand Standards AS/NZS ISO
31000:2009 Risk Management ̶ Principles and Guidelines and HB 203:2012 Managing Environment-Related Risk,
using the Risk Assessment Matrix outlined in section 5.3.7.
This section assesses the impacts on terrestrial fauna during both construction (remaining clearing) and operation
of the Proposal.
Impacts from the original 2016 PERR were evaluated and assessed, and approval for operation of the Facility was
granted through MS 1078. Existing works, impacts and management are re-assessed, and any new, additional or
amended risks and controls from the current 2021 Proposal will also be discussed.
The following potential direct and indirect impacts on terrestrial fauna during construction and operation of the
Proposal are discussed further in the sections below:
–

–

Direct impacts:
•

Loss of regional habitat.

•

Loss of local habitat.

•

Impacts on fauna species of conservation significance.

Indirect impacts:
•

Increased light, noise and vibration.

•

Fauna displacement.

•

Increased predation and competition for resources.

•

Increased feral fauna attracted to water and food resources.

•

Alteration of the natural fire regime.

•

Injury and death from fauna ingress into active cell

•

Injury and death from fauna collision.

•

Radiation exposure.

•

Generation of void space and subsequent collapse/instability of the waste cell.

•

Terrestrial fauna cumulative impacts.

Mitigation and management measures to avoid or reduce impacts on terrestrial fauna are outlined in section 7.5.6.
It should be noted that mitigation and management measures may also be listed in the same section as impacts
where they naturally feed into the discussion.
Tellus has updated its risk assessment for this Proposal (Appendix F(A-2)).

7.5.5.1

Direct impacts (loss of habitat - regional impacts)

The removal of approximately 276.05 ha of native vegetation would result in the loss of fauna foraging, breeding,
roosting, sheltering and/or dispersal habitat. Four regional vegetation associations occur within the development
envelope, as defined by Beard (1972). Each of the four regional vegetation associations that occur within the
development envelope have greater than 97% of their pre-European extent remaining in the Southern Cross IBRA
Subregion. Direct clearing of each vegetation association would represent clearing less than 1% of their current
remaining extent. These impacts would not have a significant impact on fauna habitat at a regional level.
The Great Western Woodlands covers an area of almost 16 million ha. Clearing of less than less than 1% of the
Woodland Beard vegetation associations (141 and 538) would have a negligible and insignificant impact on the
values of the Great Western Woodlands.
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7.5.5.2

Direct impacts (loss of habitat - local impacts)

Almost all native fauna relies on native vegetation to provide food, shelter and breeding sites. The removal of
vegetation reduces the capacity of habitat to support fauna, potentially leading to the displacement of fauna.
Linear clearing for tracks can fragment habitats by partitioning existing activity areas, isolating sections of
established communities and altering long and medium-term patterns of movement within established home
ranges, particularly for small mammals and reptiles.
Two vertebrate fauna habitats were identified within the development envelope. The area and percentage of each
habitat type that are directly impacted during construction and operation of the Proposal is presented in Table 57.
Table 57

Vertebrate fauna habitats to be cleared within the development envelope

Habitat type

Total area within
development envelope
(ha)

Area to be cleared for the
Proposal (ha)

Percentage of habitat in
the development
envelope to be cleared
(%)

Woodland

125.61

14.60

11.62

Shrubland

935.11

261.45

27.96

TOTAL

1,061

276.05

14.34

A total of approximately 276.05 ha of fauna habitat are removed at the completion of clearing for the Proposal.
This includes about 14.60 ha of open woodland habitat and 261.45 ha of shrubland habitat which accounts for only
11.62% and 27.96% of these habitat types within the development envelope, respectively. Most fauna species are
not confined to a specific habitat type and given the presence of large areas of suitable adjoining habitat, the
proposed clearing would not have a significant impact on fauna habitats, nor would it act to fragment fauna habitat.
Clearing of fauna habitat would occur progressively over a 25-year period during the implementation phase of the
Proposal. It is also anticipated that the actual area cleared are less than the estimated 276.05 ha. The
construction phase of the Project has been completed, and the Facility has entered into its operations phase. To
date, 94.94 ha of native vegetation has been cleared within the development enveloped.
The fauna habitat types in the development envelope are abundant and in very good condition within adjacent
areas, indicating that the fauna assemblage present in the development envelope would also be abundant in
adjacent areas. This is supported by fauna survey data from the:
–

Jackson-Kalgoorlie and the Boorabbin-Southern Cross sections of the Eastern Goldfields Biological Surveys
(Dell and How, 1985 and McKenzie and Rolfe, 1995).

–

Fauna surveys conducted for nearby mining proposals (Ecologia Environmental Consultants, 2001; 2003 and
Ninox Wildlife Consulting 2008, 2009a, and 2009b).

–

Research of Dickman et al. (1991) and Lyons and Chapman (1997).

The above surveys provide an adequate indication of the fauna assemblages likely to be encountered in the
development envelope.

7.5.5.3

Impacts on fauna species of conservation significance

Evidence of two species, Malleefowl (Leipoa ocellata) (listed as Vulnerable under the BC Act and the EPBC Act)
and Woma Python (listed as P1 under the BC Act), were recorded within the development envelope. The potential
impacts on these species are discussed below.
An additional four species may possibly occur within the development envelope. These species include sp. 1
Central Long-eared Bat (Nyctophilus [timoriensis]), Western Rosella (Mallee) (Platycercus icterotis xanthogenys),
Fork-tailed Swift (Apus pacificus) and Peregrine Falcon (Falco peregrinus). Clearing of vegetation from within the
development envelope would unlikely have a significant impact on these species. All of those species would
readily move to adjacent undisturbed vegetation once vegetation clearing commences and possibly return once
rehabilitation works have been completed.
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7.5.5.3.1

Malleefowl (Leipoa ocellata)

No Malleefowl tracks, active mounds or individuals were recorded within the development envelope during the
targeted surveys. Densities of Malleefowl are generally greatest in areas with higher rainfall and on more fertile
soils where habitats tend to be thicker and there is an abundance of food plants (Benshemesh, 2007). The
development envelope may contain suitable habitat for Malleefowl (i.e. Eucalypt woodlands, Acacia shrublands,
Broombrush), however, the low rainfall received at the site has limited food availability for the species. Given that
the available habitat is likely to be marginal for the Malleefowl, and that the species has a wide distribution (all
states of Australia except Queensland), the number of individuals frequenting the development envelope is
expected to be low.
Malleefowl have previously occurred within the development envelope but now appear to be absent as a breeding
species, at least from the areas surveyed. This may be a consequence of the extensive recent fires (within
approximately the last 10 years) which would have reduced the supply of leaf-litter that is essential for the species’
breeding mounds. While the breeding distribution of the species would have been limited to areas of gravelly-loam
soils, the birds probably foraged widely through all vegetation types within the development envelope. Malleefowl
would presumably return to the area when the vegetation is sufficiently mature to support breeding, and a few
birds may occasionally pass through the development envelope.
The potential impact on Malleefowl during construction and operation of the Proposal is considered to be very low
as there are no direct impacts on current breeding sites. The species is likely to occur in the development
envelope, but only as an occasional visitor. Therefore, the risk of impacts (e.g. injury or mortality) is expected to
be very low. Over time, Malleefowl may return to the development envelope and its surrounds as the quality of the
habitat improves. However, the species generally favours gravelly soils for mound construction and these soils
are found mostly outside of the development envelope.
7.5.5.3.2

Woma Python (Aspidites ramsayi)

The Facility provides suitable habitat for Woma and a single sighting was recorded in May 2021 in Shrubland
habitat type.
Terrestrial Ecosystems (2018) indicate because of the abundance of similar habitat in adjacent areas, any impacts
on this species are unlikely to be significant in a regional context.

7.5.5.4

Indirect impacts

Indirect impacts may include those associated with increased light, noise and vibration; fauna displacement,
increased predation and competition for resources; fire; increased feral fauna attracted to water and food
resources; and injury or death from fauna ingress into a cell or from collisions. These impacts are discussed
below. The potential impacts associated with radiation exposure and the generation of void space and
subsequent collapse/instability of the waste cell are also discussed, although are highly unlikely to occur.

7.5.5.5

Increased light, noise and vibration

An increase in light within the development envelope from vehicles and machinery could affect nocturnal fauna,
potentially disrupting movement and behaviour. Construction activities (e.g. progressing cell excavation and
development) would also result in a temporary increase in noise levels within the development envelope, which
may affect fauna species. Some fauna species would likely tolerate an increase in noise, while others may not,
causing them to leave the affected area or making the area less desirable for foraging, nesting and breeding.
Noise associated with blasting during construction is not expected to have a significant impact on fauna: it would
not likely result in temporary or permanent hearing loss of fauna in the vicinity of the blasting activities nor would it
likely result in fauna injury or death. Blasting is scheduled to occur occasionally during the year and would last a
matter of seconds. In addition, the area likely to experience the highest disturbance effects from blasting noise are
cleared of fauna and fauna habitat and fenced prior to blasting. Therefore, the probability of fauna being present
in close proximity to the blasting area is low.
Vibration from construction activities such as heavy vehicle movements and from blasting during construction and
operation may deter native fauna from using the area near the vibration sources. This may potentially interrupt
dispersal within the area if an individual is unwilling to travel through the area where the vibration is detectable, or
may cause some species to abandon an area in search of areas where vibration is not detectable.
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7.5.5.6

Fauna displacement, increased predation and competition for resources

The displacement of fauna would occur as a result of the removal of vegetation that are required to facilitate the
construction (e.g. progressing cell excavation and development) and operation of the Proposal. Two separate
perimeter fences are erected around the infrastructure area and the Class II landfill to exclude fauna from these
operational areas. The clearing for fence installation may contribute to ‘edge effects’. Edge effects can result in
the disruption to ecological processes such as predation and dispersal, animal movements and can also change
assemblage structure (Terrestrial Ecosystems, 2015). If the fauna species were moving into different habitats as a
result of the displacement, this could have an adverse impact upon native fauna through predation and an
increase in competition for resources.

7.5.5.7

Increased predation and competition for resources

Some mammal species are very sensitive to introduced predators and the decline of many mammals in Australia
has been linked to predation by the Fox (Vulpes vulpes), and to a lesser extent the Feral Cat (Felis catus)
(Burbidge and McKenzie, 1989). Introduced grazing species such as the Rabbit (Oryctolagus cuniculus), Goat
(Capra hircus), Camel (Camelus dromedaries) and domestic livestock can degrade habitats as well as alter the
structure and diversity of vegetation that may be a food source for other species and outcompete native species.
However, given that displaced fauna would reside within similar habitat outside the perimeter fencing, the
disruption to ecological processes is considered to be minor, and unlikely to affect fauna species at a population
level.

7.5.5.8

Increase in feral fauna attracted to water and food resources

An increase in development and human activity is often associated with an increase in the abundance of
introduced species such as the house Mouse (Mus musculus), Cat (Felis catus), Wild Dog (Canis lumpus), Fox
(Vulpes vulpes) and Rabbit (Oryctolagus cuniculus). Increased opportunities for sourcing food and water could
lead to an increase in the presence of feral fauna numbers in operational areas (e.g. water storage ponds and
Class II landfill) and in areas adjacent to other infrastructure such as the campsite. Increased numbers of feral
fauna species may have an adverse impact upon native species (e.g. injury, illness, death or displacement)
through predation and competition.

7.5.5.9

Fire

Alteration of the natural fire regime as a result of improved access and increased human activity associated
primarily with flammable liquids, combustible materials and hot machinery may pose a risk of fire within the
development envelope. Fire can result in the loss of fauna habitat and death to some individuals. Similarly,
increased fire frequency can lead to alterations to native ecosystems by impacting species regeneration. Fire
prevention and management measures are implemented to minimise bushfires and, therefore, protect native fauna
species and their habitat surrounding the development envelope.

7.5.5.10

Injury or death from fauna ingress into active cell

During or following the excavation of a cell, there is the potential for ground dwelling fauna and birds to ingress into
the open excavation resulting in injury or death. In general, each mine cell are nominally 120 m long, 60 m wide
and 23 m deep (depending on local stratigraphy). The profile of an average mine cell is shown in Figure 6. The
cell are covered with a roof canopy which may deter birds from entering the cell. The cells area are fenced and
bunds constructed around each cell to prevent fauna ingress. If fauna do enter the cell, ramps for egress are
available. Therefore, the number of individuals that are likely to enter the open cell is limited, and deaths or injury
as a result is considered a low residual risk.

7.5.5.11

Injury or death of fauna from collisions

Vehicle strike can pose a significant risk to some wildlife, particularly but not exclusively to ground dwelling
species, including the conservation significant Malleefowl. While some mobile species such as birds have the
potential to move away from machinery or vehicles, other species that are less mobile, or those that are nocturnal
and restricted to tree hollows, may have difficulty moving. A collision with an individual animal may result in minor
injury or death for the animal.
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The Proposal involves road construction and the operation of vehicles. Native fauna would need to cross these
roads and negotiate moving vehicles, increasing the risk of fauna mortality from vehicle strikes. Although some
mortality may occur as a result of vehicle strikes, this is likely to be limited to individuals and it is not expected that
collisions from fauna would affect a species at a population level.

7.5.5.12

Radiation exposure (terrestrial fauna)

An assessment was undertaken using the ERICA software tool (Appendix R(A-2)). Four exposure scenarios were
modelled using ERICA Tier 2 assessments:
–

Scenario 1 – exposure of fauna and flora present in the area surrounding the radioactive waste warehouse.

–

Scenario 2 – exposure to windblown material originating from operational (kaolin) stockpiles e.g. plant tails;
ore, sand, laterite and silcrete stockpiles.

–

Scenario 3 – exposure to windblown material originating from ad hoc (waste) stockpiles e.g. low level NORM
received as bulk or from emergency clean-up operations.

–

Scenario 4 – exposure post closure, with capping material and rehabilitation during the institutional control
period.

The above scenarios are highly unlikely to occur because upon closure, with a minimum capping of 7 m, and for
the duration of the institutional control period, no risk to non-human biota is foreseen.
The modelled dose rates for all organisms are below the threshold dose rate of 10 mGy/h. External gamma dose
rate on surface post closure (minimum cover of 7 m) are negligible, even if all radioactive waste (2,500,000
tonnes) are high activity concentration radium scales at an activity concentration of 17,800 Bq/g radium (Ra-226
and Ra-228 combined).

7.5.5.13

Generation of void space and subsequent collapse/instability of the waste cell
(terrestrial fauna)

The encapsulation of wastes within each cell is subject to rigorous engineering design and compaction testing to
ensure the properties of the constructed cell are a close analogue of the existing geological and hydrogeological
conditions at the site.
A feature survey of the cell are conducted to confirm the cell is constructed in accordance with the engineering
design. Therefore, the generation of void space and collapse of cells is considered an extremely unlikely event. If
an animal happened to be on the cell and a collapse occurred, the consequence are slight slumping (if any) of the
cap, and potential displacement of the animal. It is highly unlikely that the animals are injured or killed.

7.5.5.14

Terrestrial fauna cumulative impacts

Evidence of the presence of Malleefowl in the region has been documented within the development envelope at
Sandy Ridge, at the Carina Iron Ore Mine and at the site of the Jackson 4 Iron Ore Mine and Haul Road, as
described below:
–

A disused nest mound of the Malleefowl was recorded near the Carina Iron Ore Mine, but outside the
exploration tenement (Polaris Metals NL, 2010).

–

Secondary evidence of Malleefowl was also found in the form of fresh tracks as well as three mounds (two
recently used and moderately old, and one old mound) within the broader proposal development envelope.
The recently used and moderately old mounds were estimated to be between 5 and 25 years old. The fresh
tracks were recorded in the south of the disturbance area (Polaris Metals Pty Ltd, 2013).

This suggests Malleefowl are present in the region, but no active mounds have been identified in any of the
development envelopes. Only old, disused mounds were identified. Given the lack of active mounds, it is unlikely
an important breeding population is supported in the vicinity of the three projects, and it is unlikely cumulative
impacts would affect an important breeding population.
While Malleefowl have not been sighted in any of the fauna surveys undertaken for the three projects, its likely
occurrence is supported by the evidence of tracks and old mounds. Given the widespread habitat for this species
and their large range of occurrence, the densities of the birds in the vicinity of these projects are expected to be
low. Therefore, significant cumulative impacts at a species, population and assemblage level are very unlikely.
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7.5.6

Proposed mitigation, management and monitoring measures

Tellus is committed to the identification and implementation of mitigation, management and monitoring measures
to avoid or reduce potential negative impacts to terrestrial fauna values.
Although impacts on terrestrial fauna are not considered to be significant, the following mitigation and
management measures are implemented to further reduce impacts on fauna from this Proposal.
Specific radiation monitoring program requirements are outlined in detail in section 8.3.

7.5.6.1

Re-surveys

Tellus has commissioned a re-survey of flora and vegetation and targeted Malleefowl survey within the
development envelope in Spring 2021. These studies are being conducted to provide current data to support
previous studies that are more than 5-years old.

7.5.6.2

Pre-clearing inspections

To minimise impacts to terrestrial fauna, Tellus conduct pre-clearing inspections prior to any ground disturbance to
determine if there are any signs of conservation significant fauna activity within the area proposed for clearing.
Fauna present in the clearing area are encouraged to move to nearby vegetation, or captured and relocated to
adjacent habitat away from the clearing area. The capture/relocation are undertaken by an experienced fauna
handler with the appropriate licences in place.
If a Malleefowl mound is encountered, the area containing the mound are demarcated and an assessment is
undertaken to determine if the mound is active or not.
In addition to the above pre-clearing surveys, areas subject to blasting during construction are cleared of fauna
and fauna habitat and fenced prior to blasting.

7.5.6.3

Environment Management Plans

Key mitigation and management measures that would be implemented with respect to terrestrial fauna are
contained in the Operational Environmental Management Plan and Construction (Fauna) Environmental
Management Plan. They include:
–

Educate staff of the potential presence of fauna (specifically conservation significant fauna) within the
development envelope.

–

Developed and implementing clearing procedures to minimise impacts on fauna (including conservation
significant fauna and their habitats). This includes demarcation of areas to be cleared, pre–clearing
inspections and authorisation requirements.

–

Ensure that clearing is minimised and conducted in stages, where practical. For example, access routes are
aligned with existing roads and tracks, where possible, to reduce the overall clearing footprint and reduce the
impacts on fauna habitat.

–

Ensure that a competent fauna spotter/handler is present on-site during clearing activities to conduct checks
of vegetation to be cleared and to retrieve fauna, if necessary. Fauna spotters operate under the relevant
licence requirements and are responsible for all activities related to the protection and welfare of individual
fauna.

–

Ensure that there is no unauthorised driving off designated access roads. Night driving is limited and vehicle
speeds are restricted around the operational areas.

–

Restrict speed limits on internal access roads to minimise the risk of vehicle strike.

–

Implement the following vehicle strike procedures:

–

Report any injury or death of a protected species to the relevant regulator/s.

–

If regular collisions are occurring, reduce speed limits, and discuss further management measures with
DAWE and DBCA, as appropriate.

–

Monitor the integrity of the fences regularly to reduce the likelihood of fauna accessing operational areas.

–

Design artificial water bodies to reduce fauna accessibility and incorporate deterrent devices.
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–

Construct artificial water bodies with egress points so that animals that enter a water body can escape.

–

Limit the time that a mine pit/waste cell is open (where practicable), to reduce the likelihood of fauna ingress.

–

Pets not be permitted on site.

–

Implement control measures (i.e. physical or chemical) if feral fauna numbers increase in operational areas.

–

Manage all waste appropriately to minimise the possibility of fauna accessing scraps or rubbish. This
includes placing all rubbish and scraps in closed containers and/or operating the Class II Landfill in
accordance with the Environmental Protection (Rural Landfill) Regulations to prevent fauna access.

–

No feeding of native fauna.

–

Report sightings or mortalities of conservation significant species to the relevant regulator/s.

Outcomes/objectives, trigger and contingency actions to ensure impacts on fauna are not greater than predicted
are included in the:
–

Construction Environmental Management Plan (CEMP): Managing fauna during site initial construction and
staged/ongoing cell construction/s

–

OEMP: Managing fauna during operations.

7.5.6.4

Emergency Response Management Plan

Fire prevention and management measures are implemented and outlined in an Emergency Response Plan
(provided in Appendix AA(A-2)). These measures include:
–

Hot work permits are required prior to commencing any activity that may create an ignition source.

–

Ensure that fire extinguishers are available in all hot work areas.

–

If necessary, undertake controlled burning of shrubland vegetation under cool mild conditions in consultation
with DBCA to reduce the size and intensity of bushfires by burning fuel loads and to reduce the likelihood of
fire spreading to the fire sensitive woodlands.

–

Ensure that emergency response procedures for bushfires and for controlled burning activities are understood
and adhered to within and around the development envelope.

7.5.6.5

Rehabilitation of disturbed areas

All disturbed areas are rehabilitated in accordance with the WFDCP (refer Appendix Y(A-4)) and the MCP (refer
Appendix Y(A-3)). Progressive clearing will occur during development of future cells, and rehabilitation will be
progressive to restore appropriate vegetation in accordance with the WFDCP and MCP.
Rehabilitation would primarily include respreading of topsoil, ripping of surface, revegetation using local indigenous
species, irrigation in the initial months of establishment and the application of appropriate fertiliser (where
appropriate).

7.5.7

Predicted environmental outcome

After implementing the mitigation and management measures described above, the following environmental
outcomes are expected in regard to terrestrial fauna and their habitats:
–

No more than 276.05 ha of native vegetation are cleared for the Facility. Direct clearing of each vegetation
association present within the development envelope would represent clearing less than 1% of their current
remaining extent within the Southern Cross IBRA Subregion. These impacts would not have a significant
impact on fauna habitat at a regional level.

–

A total of 14.60 ha of woodland habitat and 261.45 ha of shrubland habitat (total of 276.05 ha) are directly
disturbed by the Proposal which is considered to be of some value to Malleefowl (Leipoa ocellata) (listed as
Vulnerable under the WA Act and the EPBC Act) and Woma Python (listed as P1 under the BC Act).

–

No fauna of conservation significance (listed under the BC Act or the EPBC Act) would cease to exist or have
its conservation status affected as a result of the Proposal.

–

No Priority species as listed by DBCA would cease to exist or have its priority status affected as a result of the
Proposal.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

232

With the implementation of the proposed mitigation and management measures listed above and given that the
Proposal to align the acceptance tonnage with the disposal tonnage will not require an increase to the approved
clearing as authorised under MS 1078, it is considered that the EPA’s objective to maintain representation,
diversity, viability and ecological function at the species, population and assemblage level are achieved. As a
result, there are no significant residual impacts on terrestrial fauna as a result of the Proposal.

7.6

Key environmental factor – Human Health

7.6.1

EPA objective

The EPA’s objective for the factor Human Health is “To protect human health from significant harm.”
The objective recognises the importance of ensuring that human health is not significantly affected as a result of
implementation of a proposal or scheme.

7.6.2

Relevant principles, policy and guidance

Considerations for EIA for the factor Human Health include:
–

that the design, operation, ongoing management and monitoring of proposals minimise emission of radiation
to the environment

–

that exposure to radiation meets regulatory dose limits set for radiation and then is further managed to as low
as reasonably achievable.

The EPA considers that the following current environmental guidance relevant to its assessment of the proposal
for this factor is:
–

Environmental Factor Guideline – Human Health (EPA, 2016d).

This section assesses the potential impacts on Human Health during the operation of the Proposal, given that
construction of the infrastructure has been undertaken.
The Environmental Factor Guideline: Human Health (EPA, 2016d) notes that, for the purposes of EIA, Human
Health is defined as a state of complete physical, mental, and social well-being and not merely the absence of
disease or infirmity. This is a holistic approach to human health to which EIA of significant proposals and schemes
can contribute by ensuring that human health is not materially affected by development activity.
In effect, this means that for Human Health to be considered in EIA, there must be a clear link between a proposal
or scheme’s impact on the state of complete physical, mental, and social well-being and not merely the absence of
disease or infirmity.
This section reviews where there may be a link between the Proposal’s impact on the state of complete physical,
mental, and social well-being and not merely the absence of disease or infirmity.
Mitigation and management measures are identified to avoid or reduce potential impacts in line with the objective
‘to protect Human Health from significant harm’.

7.6.3

Studies and assessments

This section draws on a number of comprehensive studies, assessments, plans and procedures as listed in Table
58.
Table 58

Human Health studies and assessments

Human Health Studies and Management Plans

Appendix

Sandy Ridge Facility – Waste Acceptance Policy (Tellus, 2016)

Appendix T(A-1)

Sandy Ridge Facility – Chemical Waste Acceptance Criteria (Tellus, 2020)

Appendix T(A-5)

Sandy Ridge Facility – Chemical Waste Acceptance Procedure (Tellus, 2020)

Appendix T(A-6)

Sandy Ridge Facility – Radiological Waste Acceptance Procedure (Tellus, 2020)

Appendix T(A-7)
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Human Health Studies and Management Plans

Appendix

Sandy Ridge Facility – Radiological Waste Acceptance Criteria (Tellus, 2021)

Appendix T(A-8)

Certification of Sandy Ridge Radiation Source Security Plan (Forcefield Services, 2021)

Appendix R(A-5)

Sandy Ridge Facility – Waste Acceptance Policy (Tellus, 2016)

Appendix T(A-1)

Sandy Ridge Facility – Waste Zoning Guide (Tellus, 2020)

Appendix T(A-9)

Closure Plans
Sandy Ridge Facility – Mine Closure Plan (Tellus, 2019)

Appendix Y(A-3)

Sandy Ridge Facility – Waste Facility Decommissioning Closure Plan (Tellus, 2020)

Appendix Y(A-4)

Radiation Studies
Sandy Ridge Facility – Baseline Radiation and Metals Report E16/440, M16/540 (Terra Search, 2016)

Appendix J(A-1)

Sandy Ridge Facility – Radiological Risk Assessment: Fauna & Flora (Hygiea Consulting, 2016)

Appendix R(A-2)

Sandy Ridge Facility – Radiological Risk Assessment: Worker Dose Assessment (Hygiea Consulting,
2016)

Appendix R(A-3)

Sandy Ridge Facility – Radiological Risk Assessment: Post Closure (Hygiea Consulting, 2016)

Appendix R(A-4)

Sandy Ridge Facility – Outline Operating Strategy (Tellus, 2016)

Appendix V(A-1)

Sandy Ridge Facility – Review of the Design of the Disposal Facility (Eden Nuclear and Environment,
2016; Appendix)

Appendix Z(A-1)

Sandy Ridge Facility – LLW Safety Case Summary

Appendix U(A-2)

Sandy Ridge Facility – Baseline environmental gamma radiation survey of the proposed first waste
cell (Radiation Professionals Australia, 2020)

Appendix J(A-2)

Other Studies
Sandy Ridge Facility – 2021 environmental risk assessment (Tellus, 2021)

Appendix F(A-2)

Sandy Ridge Facility – Environmental Management Policy (Tellus, 2021)

Appendix X(A-2)

Sandy Ridge Facility – Operational Environmental Management Plan (Tellus, 2021)

Appendix X(A-3)

Sandy Ridge Emergency Response Plan (Tellus, 2020)

Appendix AA(A-2)

Sandy Ridge Facility – Drinking Water Quality Management Plan (Tellus, 2016)

Appendix W(A-1)

Sandy Ridge Facility – Construction Air Quality Management Plan (Tellus, 2019)

Appendix W(A-2)

Sandy Ridge Facility – Operational Plan Ventilation Management (Tellus, 2019)

Appendix W(A-3)

Health Hygiene Management Plan (HHMP) – 2020 Tellus (Tellus, 2019)

Appendix W(A-4)

Potable Water Management Plan (Tellus, 2021)

Appendix W(A-5)

To determine potential risks on human health, an Operational Radiological Safety Assessment (ORSA) was
conducted. The methodology followed the guidance provided by the IAEA in the Predisposal Management of
Radioactive Waste, Safety Standard Series No. GSR Part 5. A risk assessment and HAZOP study was
conducted, and scenarios developed based on the hazards and risks identified (Appendix R(A-3).
The scenarios were classified as Normal Operations, Anticipated Operational Occurrences or Accidents. The
scenarios were modelled using a combination of software (MicroShield and RESRAD-ONSITE) and basic time and
distance calculations to determine the radiological impact to each worker involved in the scenarios. The overall
annual dose to each worker was then determined based on the scenarios they would potentially be involved in and
the radiological impact of those scenarios.
A Post-Closure Radiological Safety Assessment of the Sandy Ridge Facility (Appendix R(A-4) was carried out as
follows:
–

A Design Scenario (D0) considered the normal temporal evolution of the system as assumed in the design of
the Tellus Disposal Concept.
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–

A Defect Scenarios (D1) assumed that all the welds are satisfactory due to QA/QC except for the closure weld
in one 316 L disposal container. All other near-field barriers perform as per Design Scenario.

–

A Borehole Disturbance Scenario represented and evaluated the radiological consequence of an Inadvertent
Human Intrusion Scenario.

–

A conceptual model for each scenario and the associated mathematical models were implemented in the most
recent version of Ecolego® Version 6, applying a compartment model approach to represent the migration and
fate of contaminants in the environment.

–

For all calculational cases considered for exposure to members of the public, including the Borehole
Disturbance Scenario, doses to non-human biota were calculated. Hence, the radiological impact to nonhuman biota was evaluated for four conditions, namely background radiation, contaminated soil caused by a
human intrusion event, air contaminated with radon, and contaminated well water, from potential releases from
the facility.

A Baseline Environmental Gamma Radiation Survey of the proposed first waste cell (Radiation Professionals
Australia, 2020; Appendix J(A-2)) was carried out as follows:
–

Measurements were recorded at each location, using a Radeye rate-meter with a large volume, energy
compensated environmental Geiger-Muller tube (MC-71 probe).

–

Counts were recorded for a period of one minute, on three occurrences, to obtain an aggregate count,
measured at 1 m above ground.

–

The average counts at each location were used to determine the ambient gamma dose rate levels.

–

Locations were recorded using a Global Positioning System so that subsequent background radiation
locations can be correctly compared, over time.

The assessment has also been prepared with reference to the applicable standards, guidelines and procedures
listed in section 4 and in accordance with the requirements set out in the ESD (Appendix A(A-1)).
Tellus’ Safety Case for the Facility is supported by many of the detailed studies mentioned above, has been
submitted to the WA Radiation Health Unit to support Tellus’ application for an amended Site Registration to allow
for disposal of LLW into the waste cells. The Safety Case remains under assessment at the time of submitting this
document. As such, the Safety Case and many of the supporting documents (e.g. ORSA and Post Closure Safety
Assessment) have not been replicated in this document. A summary of the Safety Case and supporting
documents has been provided in Appendix U(A-2).

7.6.4

Existing environment

This section describes the human health aspects related to the development envelope area.

7.6.4.1

Regional assessment of radionuclides and metals

A desktop assessment of the radionuclides and metals likely to be present in the geology of the development
envelope was undertaken in February 2016 (Appendix J(A-1)). This was based on extensive analysis of drilling
chips completed by Tellus over a suite of 24 elements. No elevated metals values were returned and the
likelihood of any localised enrichment within the area was considered low.
Regional radiometrics showed a low background of radiation present in the area. The geology in the area was
considered unlikely to produce significant accumulations of Uranium or Thorium, with Potassium being the
dominant radioactive species. The nearest Uranium accumulations identified within the WA Department of Mines
mineral occurrence database are calcrete Uranium occurrences that form in saline paleochannels and playa lake
sediments. The nearest is low level mineralisation that is approximately 80 km away at Lake Eva.
An airborne magnetics and radiometrics survey was flown in 1997 by World Geoscience Corporation. The
magnetics showed a stable response across the area consistent with the geological interpretation of a stable
granite basement.
Radiometrics were similarly low across the tenement with no significant anomalies in the Uranium and Thorium
wavelengths and values on the low end of radiometric response. The Uranium/Thorium Ratio is used to highlight
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any uranium enrichment zones within an area. There was no significant variation in this ratio across the area
indicating that uranium levels are likely to be at the background levels of the monzogranite body.
There are no significant thorium accumulations in the region. Regional sampling of the granite shows the uranium
content to be consistently at or below 11 ppm. This is considered too low to contribute to any significant
secondary surficial uranium enrichment.
Naturally occurring radiation levels within the Proposal area were considered to be low (Appendix J(A-1)).

7.6.4.2

Local radiological assessment

Tellus also conducted a study to measure the baseline radiological conditions of the Sandy Ridge site prior to
commencement of radioactive waste management operations. The study methodology was established via
agreement with the WA Government Regulator, Radiation Health, with environmental measurements broadly
based on the NORM guidelines published by the Department for Mines Inspection, Regulation and Safety
(Department of Mines and Petroleum, 2010):
–

Environmental gamma survey over the cell areas, the waste management areas and site access roads;

–

Dust monitoring at fixed points;

–

Radon and thoron gas monitoring at fixed points.

It should be noted that these environmental monitoring activities will continue throughout the operational phase in
order to monitor and assess the potential impacts to those working on site.
7.6.4.2.1

Gamma survey

A monitoring grid was established for the gamma monitoring of the site. The gamma survey was conducted over a
total area of 217 ha onsite and approximately 140 km of access roads. The results (see Table 59) are consistent
with typical gamma dose levels for the Perth Coastal Plain, which has a range of 0.05 to 0.19 µSv/hr, and the
average levels for Australia. As such, these radiation levels present no health risks to human health or the
environment.
Table 59

Baseline gamma survey results

Area

No. Points measured

Average (µGy/hr)

Minimum (µGy/hr)

Maximum (µGy/hr)

Overall cell area
(100x100 m grid)

272

0.14

0.11

0.24

Proposed first cell
(25x25 m grid)

45

0.18

0.13

0.3

Facility (50x50 m
grid)

139

0.14

0.11

0.32

Mt Walton access,
site and facility
roads (1000 m
intervals)

107

0.20

0.11

0.63

7.6.4.2.2

Air Quality – radionuclides in dust

For the radiation monitoring program, seven positions have been identified for the deployment of dust and gas
monitoring stations. These locations are shown on Figure 57 and are at the following GPS co-ordinates:
1. E219230, N6636050 – Just North of the village (SRAQ006)
2. E220224, N6636349 – Near the weather station (SRAG005)
3. E221807, N6635911 – Control point, South East point of site boundary (SRAQ010)
4. E220895, N6637805 – South East of waste cell area, North East of Infrastructure zone (SRAG004)
5. E219399, N6637631 – South West of waste cell are (SRAQ009)
6. E219851, N6638861 – North West of waste cell area (SRAQ007)
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7. E220693, N6638802 – North East of waste cell area (SRAQ008)
The results of analyses conducted to date are provided below in Table 60.
Table 60

Dust deposition gauge results
Oct. 2019 to Jan 2020

Sample

*

Jan 2020 to Apr 2020

Apr 2020 to Jul 2020

Total Solids
(mg)

Alpha, α
(Bq)

Total Solids
(mg)

Alpha, α
(Bq)

Total Solids
(mg)

Alpha, α
(Bq)

Village

150

0.017 ±
0.004

65

0.069 ±
0.013

650

<0.021*

Weather
station

300

<0.008*

280

0.020 ±
0.005

610

Control

N/A

N/A

66

0.035 ±
0.009

510

South East

180

0.015 ±
0.004

110

0.031 ±
0.008

850

South West

N/A

N/A

110

0.029 ±
0.007

630

North West

N/A

N/A

74

0.037 ±
0.008

610

North East

N/A

N/A

94

0.030 ±
0.007

610

<0.021*
<0.021*
<0.021*
<0.021*
<0.021*
<0.021*

Indicates minimum detectable level

7.6.4.2.3

Air Quality – Gaseous radionuclides

Radon and Thoron concentrations will be monitored at each of the locations described above for the installation of
dust deposition gauges, and at a height of approximately 1 m from the ground level. The Radtrak2® monitoring kit
will be used for the initial site-wide baseline survey. This kit contains a pair of detectors. One device is used for
monitoring radon concentrations and is not sensitive to thoron, whilst the other can monitor thoron as well. The
gas monitoring results is given in Table 61.
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Table 61
Location

Village

Weather
Station
Control

South
East
South
West

North
West

North
East

Gaseous radionuclide assessment results
Detect

Oct. 2019 to Jan 2020

Jan 2020 to Apr 2020

Apr 2020 to Jul
2020

Ave Radon/
Thoron conc.
(Bq/m3)

Total Radon
Exp. (kBqh/m3)

Ave Radon/
Thoron conc.
(Bq/m3)

Total Radon
Exp.
(kBqh/m3)

Ave
Radon/
Thoron
conc.
(Bq/m3)

Total
Radon
Exp.
(kBqh/
m3)

Radon

25 ± 10

53 ± 22

49 ± 10

106 ± 24

103 ± 16

231 ±
38

Thoron

<20

<43

<20

<43

<40

<89

Radon

16 ± 8

35 ± 20

24 ± 10

52 ± 26

42 ± 14

94 ± 32

Thoron

93 ± 22

200 ± 45

<20

<43

<30

<66

Radon

<30

<64

26 ± 8

56 ± 20

35 ± 10

78 ± 26

Thoron

<30

<64

<20

<43

<30

<66

Radon

<15

<32

15 ± 8

33 ± 18

36 ± 10

80 ± 26

Thoron

<30

<64

<20

<43

<30

<66

Radon

<30

<64

<15

<32

45 ± 12

100 ±
30

Thoron

<30

<64

28 ± 16

62 ± 36

<30

<66

Radon

<15

<32

16 ± 8

34 ± 18

25 ± 10

56 ± 24

Thoron

21 ± 16

45 ± 36

<20

<43

58 ± 24

129 ±
54

Radon

26 ± 14

57 ± 32

<15

<32

22 ± 10

49 ± 26

Thoron

<30

<64

<20

<43

<30

<66
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.

Figure 57

Environmental monitoring stations at the Sandy Ridge Facility
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7.6.4.3

Baseline Soil Audit

A baseline soil audit was completed by Landloch in 2020 (Appendix I(A-2)) and is covered in section 7.3.4.17.
Radionuclide testing throughout the Facility site did not identify any contaminants of concern.
A baseline groundwater monitoring program was implemented in 2020 as per the LMMP (Appendix P(A-2)) and
DGMMP (Appendix O(A-3)). The baseline program and results are further discussed in section 7.3.4.17. In
summary:
–

The purpose was to assess baseline groundwater quality to assist in the development of site-specific trigger
and threshold criteria.

–

Groundwater sample results collected during operations would then be assessed against this criteria, as an
indicator of the potential influence operations has on the groundwater quality.

–

The baseline program was completed over six months, during which time 12 monitoring events were
completed, with five kaolin bores and the deep bore sampled each time.

–

Samples were analysed for a number of analytes, including radionuclides. Only thorium, uranium 238 and
gross alpha and beta were detected above laboratory LOR.

7.6.5

Assessment of potential impacts and risks

A qualitative risk assessment (Tellus, 2021; Appendix F(A-2)) has been undertaken for all aspects of human
health, in accordance with the procedures outlined in the Australian and New Zealand Standards AS/NZS ISO
31000:2009 Risk Management ̶ Principles and Guidelines and HB 203:2012 Managing Environment-Related Risk,
using the Risk Assessment Matrix outlined in section 5.3.7.
This section assesses the impacts on human health during both construction (remaining clearing) and operation of
the Proposal.
Impacts from the original 2016 PERR were evaluated and assessed, and approval for operation of the Facility was
granted through MS 1078. Existing works, impacts and management are re-assessed, and any new, additional or
amended risks and controls from the current 2021 Proposal will also be discussed.
Potential impacts on human health during construction and operation of the Proposal are:
–

Leak and spills.

–

Radiological exposure during operation.

–

Radiological exposure during post closure.

–

Generation of void space and subsequent collapse/instability of the waste cell.

–

Dust emissions from kaolin.

–

Dust emissions from waste handling.

–

Potential for fire.

–

Safety of the final landform.

–

Bush tucker consumption.

–

Risks to workers at the accommodation village.

Mitigation and management measures to avoid or reduce impacts on human health are outlined in section 7.6.6. It
should be noted that mitigation and management measures may also be listed in the same section as impacts
where they naturally feed into the discussion.
Tellus has updated its risk assessment for this Proposal (Appendix F(A-2)).Tellus has updated its risk assessment
for this Proposal (Appendix F(A-2)).

7.6.5.1

Leak and spills

The potential for leaks and spills and the assessment of potential associated risks has been assessed in section
7.3.5.
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7.6.5.2

Radiological exposure during operation

Under the Disposal Facilities Code (ARPRANSA 2018), the operator of a radioactive waste disposal facility must
demonstrate that exposures are below the dose constraints agreed with the regulator and the operator.
In Tellus’ case, demonstration that the radiological exposure to members of the public and non-radiation personnel
is below 0.3 mSv per annum will be regarded as the indicator of compliance with the dose constraints. Similarly,
demonstration that the exposure to radiation workers is below 5 mSv per annum will be regarded as the indicator
of compliance with the dose constraints and legislated dose limits.
Tellus has completed an Operational Radiological Safety Assessment (ORSA; Tellus, 2020)) to assess the
radiological impact to human health during the operational phase of the Facility and demonstrate compliance with
the agreed dose constraints. The assessment was structured and conducted according to the methodology
outlined by the IAEA 2009 GSR Part 4 (IAEA 2009) and uses realistic models where the activities are well known
and described, and more conservative models where there is less clarity. Computer models were used and
combined with basic mathematical models where appropriate to provide the best possible estimates of radiological
impacts for different scenarios.
The scenarios were developed by conducting a hazard and operability study (HAZOP). The identified hazards
were then assessed with consideration of the material involved, specific nuclides, their chemical and physical form,
locations relative to occupied areas, and the potential pathways for exposure. With the inclusion of risks from the
general risk register, the operational risk assessment process divided the risks into the following categories:
–

Risk during normal operations (i.e. that are planned and expected to occur as a part of normal routine
business)

–

Risk due to Anticipated Operational Occurrences (i.e. unlikely events that may or may not occur but can still
be within standard working parameters and controls).

–

Risk due to accidents (i.e. unlikely events that result from a failure of a system or process resulting in
potentially unwanted results or outcomes and will require emergency response).

When modelling these scenarios, the ORSA utilised two different source terms depending on the material involved
in the scenario. For the modelling of DSRS it has been assumed that the main radionuclide is Co-60, which is a
common source found in industry. While it is likely that there will be many other radionuclide sources that require
disposal, Co-60 has some of the more energetic gamma radiation. The source term for DSRS is given in Table
62.
For modelling of NORM, it has been assumed that the NORM is Monazite in the form of sand. Monazite is a
material with some of the highest activity concentration of any NORM, and it is anticipated that most NORM
received at site will be of much lower activity concentration than this material. As such, this represents an upper
estimate of the potential dose from NORM waste. The source term for NORM is given in Table 62.
Table 62
Nuclide

Co-60

Source term for DSRS
RPS 11 Category 3
limit (GBq)

RPS C-2 Category IIIYellow surface dose
rate limit (mSv/hr)

Mean dose rate at
surface of container
(mSv/hr)

Surface dose rate
standard deviation (±
mSv/hr)

300

2

1.24

0.38

Table 63

Source term for NORM

Nuclide

Mass activity
concentration
(Bq/g)

Mass activity
standard deviation (±
Bq/g)

Volume activity
concentration
(Bq/cm³)

Volume activity
standard deviation (±
Bq/cm³)

Ac-228

145

53

423

155

Bi-210

145

53

423

155

Bi-212

145

53

423

155

Bi-214

145

53

423

155
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Nuclide

Mass activity
concentration
(Bq/g)

Mass activity
standard deviation (±
Bq/g)

Volume activity
concentration
(Bq/cm³)

Volume activity
standard deviation (±
Bq/cm³)

Pa-234

145

53

423

155

Pa-234m

145

53

423

155

Pb-210

145

53

423

155

Pb-212

145

53

423

155

Pb-214

145

53

423

155

Po-210

145

53

423

155

Po-212

93

34

271

99

Po-214

145

53

423

155

Po-216

145

53

423

155

Po-218

145

53

423

155

Ra-224

145

53

423

155

Ra-226

145

53

423

155

Ra-228

145

53

423

155

Rn-220

145

53

423

155

Rn-222

145

53

423

155

Th-228

145

53

423

155

Th-230

145

53

423

155

Th-232

145

53

423

155

Th-234

145

53

423

155

Tl-208

52

19

152

56

U-234

145

53

423

155

U-238

145

53

423

155

The estimated doses for normal operations and anticipated operational occurrences can be grouped together to
provide an overall dose estimate for each role that can be used to establish the dose constraint. The potential
radiation doses from accidents are kept separate, because potential doses from accidents are not taken into
consideration when devising a radiological protection dose constraint for operations because the dose reference
levels for emergency situations are different than those for operations.
The results show that the expected effective dose to visitor/contractors is expected to be less than 0.1 mSv per
year. If this is the only group that will be classified as members of the public, then the expected dose is much less
than the provisional dose constraint of 0.3 mSv per year. Table 64 shows the calculated annual doses for all
operational roles. These results and scenarios during operations demonstrate that no role would exceed the
provisional dose constraint of 5 mSv, although two roles (Laboratory Technician and Operations Supervisor) would
potentially exceed 4 mSv. As such, the assessment has shown that 5 mSv is an appropriate threshold for the
annual dose constraint for Radiation workers at the Sandy Ridge Facility.
Table 64

Sum of dose estimates for radiation workers
Role

Normal + Occurrences
Total effective annual
dose (uSv)

Uncertainty range
(+ - uSv)

Upper range (estimated annual
dose + uncertainty)

Gatehouse attendant

990

510

2,000

Reach stacker operator

980

540

2,100
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Laboratory Technician

2,300

1,300

4,900

Laboratory Manager

1,000

550

2,100

Truck Driver

880

640

2,200

Forklift Operator

550

310

1,200

Waste Immobilisation
Operator

780

410

1,600

Fixed Plant Operator

240

280

800

Mobile Plant (Utility)
Operator

540

670

1,900

1,500

1,300

4,100

Maintenance Supervisor

290

270

830

Facility Manager

280

240

760

Radiological Manager

260

190

640

Chemical Waste Manager

93

110

310

Health & Safety Officer

93

110

310

Emergency Services
Officer

9

28

65

Operations Supervisor

7.6.5.2.1

Summary of conclusions

The results and comparison with the assessment criteria for worder doses demonstrate that all roles will receive
an annual effective dose of under 5 mSv for normal operations and anticipated operational occurrences. Results
for doses to members of the public show that the expected effective dose to visitor / contractors is expected to be
less than 0.1 mSv per year.
Results for flora and fauna show that flora and fauna would only be subjected to doses above 10 μGy/hr if either
local fauna is able to reside for long periods in the vicinity of radioactive materials during operations or if stockpiles
of radioactive materials were subjected to dispersal by wind. These issues were mitigated by the following
controls:
–

There will be no stockpiled radioactive bulk materials kept at site. All radioactive material will be contained to
prevent windblown (or other) dispersal to the surrounding environment. This forms part of the Facility’s
Operational Environmental Management Plan.

–

The site is fully fenced with staffing every day to prevent local fauna from residing at the site. There will be no
operational stockpiles of LLW waste during operations

7.6.5.3

Radiological exposure during post closure

Under the Disposal Facilities Code (2018), it must be demonstrated that the design and operation of the Facility
provides protection such that for normal evolution after closure, the annual risk for health detriment for a member
of the public is reduced to within the range of 10-5 to 10-6. In Tellus’ case, demonstration that the radiological
exposure to members of the public is below 0.3 mSv per annum will be regarded as the indicator of compliance
with the annual risk target range. Using the detriment adjusted nominal risk coefficient of 5.7% per sievert, as
required under the Disposal Facilities Code (2018), this equates to a risk of 1.7 x 10 -5.
The Disposal Facilities Code (2018) also requires that the Safety Case for a disposal facility consider possible
scenarios involving inadvertent human intrusion into the disposal facility in the period of passive safety, i.e. after
institutional controls have been lifted. It is recognised that the likelihood of intrusion is low and that the possible
doses received by individuals in the immediate vicinity of the intrusion could be high; however, it is considered
that:
the associated risk is likely to be outweighed by the higher level of protection and safety afforded by the
disposal of the waste in comparison with other strategies
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The Disposal Facilities Code (2018) requires that if a dose of 10 mSv/a or higher is calculated for those people
living around the site as a direct result of a plausible human intrusion scenario, then additional controls are likely to
be required. In the case of Sandy Ridge, there are currently no permanent residents living around the site, and
given current characteristics of the site and future climate projections, it is unlikely there will be residents in the
future. This means that in the event of human intrusion in the future, it is likely that the only receptors will be those
directly involved in the intrusion activity (e.g. a driller). Despite this, Tellus has developed and assessed human
intrusion scenarios, including the assessment of dose rates received by individuals conducting the intrusion
activities and those conducting hypothetical construction activities at the site.
Tellus’ Post Closure Radiological Safety Assessment (PCRSA) was conducted by AF Nuclear (AF Nuclear, 2019)
according to the guidance published by the IAEA. The PCRSA used the Borehole Disposal of Disused Sealed
Radioactive Sources disposal option as a baseline safety assessment, as it utilises the same natural barriers and
safety functions, as provided by the Sandy Ridge site characteristics, but has limited engineered barriers and
safety functions (e.g. packaging) as a result of the space restrictions within the disposal system. By adopting this
approach, the long-term effects of disposing of radioactive materials could be modelled as a worst-case scenario
based on highly active and concentrated radioactive material located at various depths within the cell.
For migration of radionuclides through groundwater it becomes possible to model concentrated radioactive
material at the base of the cell; for potential gas release it is possible to model concentrated radioactive material
near the surface; and for human intrusion it is possible to assume access to highly concentrated material during
the intrusion activity. As such, this assessment represents a highly conservative equivalent of the in-cell disposal
options.
7.6.5.3.1

Scenario development

The approach to scenario development in the PCRSA mirrored that used by the IAEA in the Generic Post-closure
Safety Assessment for Disposal of Disused Sealed Radioactive Sources in Narrow Diameter Boreholes (hereby
referred to as the GSA). This approach involves the screening of a generic features, events and processes
(FEPs) list that consists of External Factors and Internal Factors, with due consideration of the various safety
functions of the system and how they evolve with time.
This FEPs screening process results in the development of a scenario that describes how the facility is expected
to evolve over time, which is referred to as the Design Scenario, and a set of scenarios that describe other
evolution pathways, which are referred to as Alternative Evolution Scenarios. The latter is related to the scenariogenerating external factors induced by changes in climate, geology, or human behaviour that may influence the
normal evolution of the system.
The scenarios defined include a Design Scenario and two alternative evolution scenarios, namely a Defect
Scenario and a Borehole Disturbance Scenario. The Defect Scenario assumes that not all components of the
near field perform as expected (e.g. package failure), resulting in earlier release of radionuclides. The Borehole
Disturbance Scenario assumes a drilling event occurs at the location of disposal, resulting in earlier release of
radionuclides and subsequent exposure of humans. Both the Design Scenario and the Defect Scenario consider
the contribution of the water and gas release pathways. The water release pathway assumes a human consumes
contaminated water abstracted from a nearby drilled water well. The gas release pathway assumes a human
builds a house on top of the disposal zone (without intruding into the waste), resulting in gas migrating through the
disposal zone into the house. The occupants then inhale the contaminated air. Both scenarios are extremely
unlikely to occur at the Facility.
7.6.5.3.2

Radionuclide Inventory

To derive an inventory of radionuclides, the approach that was followed was to compare the list of radionuclides
that was used in previous radiological safety assessments to the initial list of radionuclides considered in the GSA.
The GSA list of radionuclides was derived by consulting the IAEA’s Net Enabled Waste Management Database
(NEWMDB). Only countries that do not have a nuclear power programme were considered, since these are the
countries that are more likely to implement a borehole disposal option. For reasons of practicality, it was desirable
to screen out any radionuclides that, due to their half-life, maximum activity, and/or radiotoxicity would not result in
a significant post-closure radiological impact. For the purposes of radionuclide screening, the GSA applied a dose
constraint of 300 µSv/y to a hypothetical person. The screening process resulted in the identification of
radionuclides for detailed consideration in the GSA, which were then utilised in the Sandy Ridge safety
assessment. The radionuclides and their associated maximum activities are listed in Table 65.
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It was conservatively assumed that the whole inventory was in a single waste package placed at the bottom (for
the water release pathway) or the top (for the gas release pathway) of the disposal zone. Realistically, the
inventory would be spread across multiple packages and likely multiple boreholes, primarily due to volume
limitations and operational safety limits.
Table 65

The inventory used for the PCSA

Radionuclide

Modelled package inventory
(Bq)

Co-60

2.9E+15

Cs-137

7.5E+14

H-3

2.8E+14

Ni-63

2.10E+10

Sr-90

5.3E+11

Pu-238

2.00E+10

Pu-239

6.7E+11

Am-241

1.2E+13

Ra-226

2.6E+13

Kr-85

6.3E+11

7.6.5.3.3

Water Release Pathway Results

The radionuclide specific effective doses resulting from the water release exposure pathway under the Design
Scenario are show below in Figure 59. It confirms that most of the radionuclides and their progeny, especially the
short-lived radionuclides, decay to insignificant levels before they reach the abstraction borehole. The exceptions
are the long-lived progeny of Am-241 (Np-237, U-233, and Th-229) and Pu-239 (U-235, Pa-231, and Ac-277) that
did not reach a peak in 10 million years, at which point the dose is still less than 1E-06 µSv.year-1 and therefore
negligible.
The Defect Scenario is based on the Design Scenario parameters but incorporates the assumption that the
disposal container has failed and therefore provides no containment. The resulting radionuclide specific effective
doses are presented in Figure 58. With no containment the behaviour of the short-lived radionuclides is different,
but it is only H-3, with no adsorption properties in the near-field and geosphere, that shows a significant difference.
The peak dose in the order of 5.3E-02 µSv.year-1 is reached after about 110 years and will not result in human
health impacts. The peak doses for the longer-lived radionuclides are slightly higher and are reached slightly
earlier but are very similar to that of the Design Scenario shown in Figure 58. This confirms the fact that the
containment period allows for the decay of the short-lived radionuclides and their progeny, but only retains the
long-lived radionuclides and their progeny for a period.
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Figure 58

The radionuclide specific effective dose by the water release pathway for the Design Scenario (D0)

Figure 59

The radionuclide specific effective dose by the water release pathway for the Defect Scenario (D1)
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7.6.5.3.4

Gas Release Pathway Results

Table 66 lists the maximum dose (in µSv.year-1) and time of maximum (in years) for the Design Scenario and the
Defect Scenario for the gas release pathway. For both scenarios, a disposal depth of 7 m was assumed since it is
the minimum disposal depth possible in the cell and is therefore a worst case scenario. The results in Table 66
show that the dose contribution from Rn-222 is higher than the doses from the water release pathway but is less
than the dose constraint of 300 µSv.year-1. The contributions of H-3 and Kr-85 remain insignificant.
Table 66
Maximum dose and time of maximum for the Design Scenario and the Defect Scenario for the gas
release pathway.

Radionuclide
Rn-222

Design Scenario (D0)
Maximum Dose
Time of Maximum
(µSv.year-1)
(years)
6.07E+00
3.54E+04

Defect Scenario (D1)
Maximum Dose
Time of Maximum
(µSv.year-1)
(years)
2.68E+02
1.76E+04

Kr-85

4.55E-18

3.59E+04

1.23E-12

1.95E+04

H-3

1.29E-13

3.59E+04

1.64E-08

1.95E+04

7.6.5.3.5

Gamma exposure at cell surface

In addition to the water and gas release pathways, the external gamma radiation at the surface above the disposal
zone was identified as a potential pathway, mainly due to the near-surface nature of the Facility.
Using a source strength of 9E+12 Bq for Cs-137, Co-60 and Ra-226, the resulting effective dose rates at the
surface were calculated. The calculation assumed no artificial shielding was present (i.e. unpackaged) in order to
assume a worst case scenario; however this is not a realistic assumption, due to operational safety risks. The
results presented in Table 67 at 0.1 m and 1 m above the surface confirm that the effective dose from external
radiation is insignificant. The values presented in Table 67 can be used to calculate dose rates at the surface for
sources with other activities, as well as source activities corresponding to a predefined value of the dose rate.

Table 67
Calculations of the effective dose rate at the surface above the borehole for a source with an activity
of 9E+12 Bq located 7 m below the surface.
Radionuclide

0.1 m above the ground

1 m above the ground

µSv.h-1

mSv.h-1

µSv.h-1

mSv.h-1

Cs-137

2.53E-24

2.53E-27

2.84E-24

2.84E-27

Co-60

6.23E-21

6.23E-24

1.02E-22

1.02E-25

Ra-226

7.24Е-20

7.24Е-23

5.47Е-20

5.47Е-23

7.6.5.3.6

Human Intrusion

The inadvertent human intrusion was evaluated using the Borehole Disturbance Scenario defined above. The
scenario assumes a drilling campaign is conducted at the site, with drilling activities intersect the disposed
sources, and construction occurring on the extracted material. The description of the scenario makes provision for
calculation of exposure to the driller during different drilling techniques, as well as a construction worker following
the distribution of the extracted drilling material on the soil surface.
It is important to reiterate that these scenarios are not intended to be realistic representations of Tellus’ expected
evolution of the Sandy Ridge site. Given the characteristics of the site, Tellus does not expect that any further
development would occur at the Sandy Ridge site in the period of passive safety.
Table 68 summarises the dose to the driller following the excavation of the drilling material to the surface. With an
institutional control period of 100 years, the earliest that such an event can occur is 100 years after placement. In
addition, Table 68 presents the dose after 300 years and 1,000 years.
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Table 68
Radionuclides

Summary of the dose to the driller after 100, 300 and 1,000 years.
Dose to Driller (mSv)
Rotary (Air)

Diamond Core
(Water)

After 100 Years

Rotary (Air)

Diamond Core
(Water)

After 300 years

Rotary
(Air)

Diamond Core
(Water)

After 1,000 Years

Am-241

2.0E+03

4.4E+02

1.4E+03

3.2E+02

4.6E+02

1.0E+02

Po-210

7.3E+02

8.1E+01

7.0E+02

7.8E+01

5.2E+02

5.8E+01

Ra-226

6.0E+02

2.1E+02

5.5E+02

1.9E+02

4.1E+02

1.4E+02

Pb-210

3.5E+02

3.0E+01

3.3E+02

2.9E+01

2.5E+02

2.1E+01

Pu-239

1.5E+02

3.4E+01

1.5E+02

3.4E+01

1.5E+02

3.3E+01

Cs-137

1.3E+02

1.1E+02

1.3E+00

1.1E+00

1.3E-07

1.2E-07

Pu-238

1.9E+00

4.2E-01

3.9E-01

8.8E-02

1.6E-03

3.5E-04

Co-60

4.0E-02

3.9E-02

1.5E-13

1.4E-13

0.0E+00

0.0E+00

Np-237

3.8E-02

8.6E-03

9.8E-02

2.2E-02

2.0E-01

4.6E-02

Sr-90

2.7E-02

2.1E-03

2.2E-04

1.7E-05

1.1E-11

8.4E-13

H-3

4.4E-04

4.7E-05

5.8E-09

6.1E-10

0.0E+00

0.0E+00

U-234

6.4E-05

1.4E-05

1.1E-04

2.3E-05

1.2E-04

2.5E-05

Ni-63

4.3E-05

5.2E-06

1.1E-05

1.3E-06

8.4E-08

1.0E-08

U-233

1.4E-06

2.9E-07

1.1E-05

2.4E-06

8.9E-05

1.9E-05

Th-230

1.3E-07

2.9E-08

8.0E-07

1.7E-07

3.7E-06

8.1E-07

Th-229

1.0E-07

2.2E-08

2.5E-06

5.6E-07

7.2E-05

1.6E-05

Table 69 summarises dose to the construction worker following the excavation of the drilling material to the
surface and the subsequent distribution of the excavated material within a volume of 900 m 3. With an institutional
control period of 100 years, the earliest that such an event can occur is after 100 years. In addition, Table 69
presents the dose after 300 years and 1,000 years.
Table 69
Radionuclides

Summary of the dose to the construction worker after 100, 300 and 1,000 years.
Dose to Construction Worker (mSv)
100 Years

300 Years

1,000 Years

Am-241

1.33E+01

9.61E+00

3.13E+00

Co-60

8.19E-02

3.03E-13

0.00E+00

Cs-137

2.31E+02

2.29E+00

2.38E-07

H-3

1.54E-10

2.02E-15

0.00E+00

Ni-63

3.15E-07

7.89E-08

6.18E-10

Np-237

5.68E-04

1.46E-03

3.05E-03

Pb-210

2.00E+00

1.93E+00

1.42E+00

Po-210

4.24E+00

4.09E+00

3.02E+00

Pu-238

1.25E-02

2.58E-03

1.02E-05

Pu-239

1.00E+00

9.99E-01

9.79E-01

Ra-226

2.43E+02

2.23E+02

1.65E+02

Sr-90

1.87E-03

1.51E-05

7.62E-13

Th-229

9.32E-10

2.32E-08

6.62E-07
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Th-230

8.73E-10

5.23E-09

2.45E-08

U-233

8.92E-09

7.25E-08

5.87E-07

U-234

4.19E-07

6.95E-07

7.64E-07

7.6.5.3.7

Impacts to Non-human Biota following Human Intrusion

Non-human Biota (NHB) may come into contact with material resulting from the inadvertent human intrusion
scenario outlined above. The contaminated soil is calculated to contain 16 radioisotopes. Activity concentrations
in contaminated soil, after the 100-year institutional control period, are detailed in Table 70. Assessed organisms
are conservatively considered to be living permanently in, on, or above this contaminated soil.
Table 70
Radioisotope

Activity concentration in contaminated soil following inadvertent human intrusion.
Activity concentration (Bq.kg-1)

Am-241

1.31E+5

Co-60

7.37E+1

Cs-137

9.59E+5

Ni-63

1.35E+2

Np-237

4.62E+0

Pb-210

3.10E+5

Po-210

3.09E+5

Pu-238

1.17E+2

Pu-239

8.59E+3

Ra-226

3.20E+5

Sr-90

6.11E+2

Th-229

3.28E-6

Th-230

2.61E-5

U-233

1.03E-3

U-234

5.01E-2

The PCRSA assessed 11 terrestrial animals and 4 terrestrial plants, which were deemed relevant to the Australian
landscape and may occur at the site during the relevant assessment period.
Nominal mass, dimensions, and occupancy for each organism were provide as input (see Figure 60). Applied
“wildlife group” and “specimen” criteria are chosen to provide some logical or dosimetric limitations. Some
representative birds were defined as "ground-living animal" to overcome weight limit for "bird or flying insect”
(0.035 - 2 kg). This presented no issue regarding occupancy as these species are considered flightless and were
estimated to exist 100% on soil.
Figure 60 shows that the total dose rates (i.e. the sum internal and external sources from all radionuclides) were
significantly above the screening dose rate in all organisms, by a factor of as much as 600. The most exposed
organism was Lichen & bryophytes.
Individually, the radioisotopes Am-241, Cs-137, Po-210, and Ra-226, each all contributed dose rates above the
screening dose rate, in all organisms. Furthermore, Pb-210 and Pu-239 individually contributed dose rates that
exceeded the screening dose rate in some organisms and approached it in most others. The highest dose rates
came from Ra-226, followed by Po-210 and Am-241. Dose rate contributions were dominated by internal
exposure.
It was concluded that contaminated soil that may reach the environment as a consequence of human intrusion
poses a threat to organisms that may be in contact with it. However, the assessment approach conservatively
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assumes that all organisms of a given population would spend their entire lifetime in contact with the soils, leading
to a potentially large overestimation of exposure.

Figure 60

Total dose rates to terrestrial reference organisms and representative species exposed to
contaminated soil following inadvertent human intrusion.
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Table 71

Representative organisms for the site and their parameters as input into the ERICA tool
Physical parameters

Wildlife group
Representative species
applied

"Specimen" applied

Occupancy

Mass

Height

Width

Length

(kg)

(m)

(m)

(m)

In-soil

On-soil

In-air

Height over
ground
(m)

Concentration
ratios applied

Malleefowl

Bird

Ground-living organism

2.5

0.11

0.13

0.33

1

Bird

Rainbow Bee-eater

Bird

Ground-living organism

0.027

0.03252

0.03252

0.04878

1

Bird

Emu

Bird

Ground-living organism

50

0.38

0.36

0.7

1

Bird

Cockatoo

Bird

Bird or flying insects

0.79

0.077

0.088

0.231

0.5

0.5

3

Bird

Cattle Egret

Bird

Bird or flying insects

0.5

0.0665

0.076

0.1995

0.8

0.2

3

Bird

Great Egret

Bird

Bird or flying insects

1

0.084

0.096

0.252

0.8

0.2

3

Bird

0.5

0.5

3

Fork-tailed Swift

Bird

Bird or flying insects

0.035

0.0354

0.0354

0.0531

Katydid Cricket

Insect

Ground-living organism

0.000589

0.0075

0.0075

0.02

Kangaroo

Mammal

Ground-living organism

54

0.36

0.36

0.76

Echidna

Mammal

Ground-living organism

4.5

0.13

0.18

0.37

0.5

0.5

Western Quoll

Mammal

Ground-living organism

1.1

0.0912

0.076

0.304

0.5

0.5

Ricinocarpos brevis

Plants

Vegetation - shrub

0.00262

0.01

0.01

0.05

Paynter's Tetratheca

Plants

Vegetation - shrub

0.00262

0.01

0.01

Calytrix creswellii

Plants

Vegetation - shrub

0.00262

0.01

0.01

Lepidosperma lyonsii

Plants

Vegetation - herb

0.00262

0.01

0.01

0.5

Bird

0.5

Flying insects

1

1

Mammal - large
Mammal - smallburrowing
Mammal - smallburrowing
Shrub

0.05

1

Shrub

0.05

1

Shrub

0.05

1

Grasses & Herbs
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7.6.5.3.8

Summary of conclusions

The scenarios under the PCRA are considered extremely unlikely to occur given the site’s location and unique
environmental characteristics. Even with no containment of radionuclides inside the disposal container, the
maximum total effective dose groundwater abstraction was less than 0.01 μSv/year for H-3. Any further
containment reduces the contribution of the shorter-lived radionuclides, including H-3, significantly.
The contribution of external gamma radiation at the surface was evaluated and it was concluded that the
contribution from this exposure route is trivial and there is no need for further consideration (approx. 10 -21
μSv/year).
From the gas release pathway results, it can be concluded that for a 7 m disposal depth, the contribution from
Rn-222 as a daughter product of Ra-226 is the most limiting pathway.
Inadvertent Human Intrusion Scenario results for a Borehole Disturbance Scenario showed that Am-241, Ra-226
and Cs-137 DSRS might give effective doses that are higher than 10 mSv. Contaminated soil forms a human
intrusion event and presents risks to organisms that may encounter it. This means that additional controls will be
put in place to further limit the probability of intrusion or to limit the consequences to below 10 mSv, for example by
emplacing high activity waste deeper in the cells.

7.6.5.4

Void space and subsequent instability of the waste cell

Inadequate compaction during waste deposition could lead to the creation of void space in the waste cell, and
subsequent surface instability which could pose a hazard.
Sections 7.3.54 and provides further information on the potential generation of void space and how it is managed.
The waste cells are filled in layers, with the space between waste packages backfilled with kaolin clay and
compacted to minimise air or void space. Each layer is compacted, until approximately 7 m below the ground
surface, where a thick capping layer of very low permeability clay is installed to prevent water ingress into the cell.
Following this, more compacted backfill and a clay domed cap is situated on the top of the cell, to shed any
landing rainfall.
The encapsulation of wastes within each cell is subject to rigorous engineering design and compaction testing to
ensure the properties of the constructed cell is a close analogue of the existing geological and hydrogeological
conditions at the site. A feature survey of the cell is conducted to confirm the cell is constructed in accordance
with the engineering design.

7.6.5.5

Dust emissions from kaolin

Dust is primarily generated during earthmoving operations and where vehicles are driving over unsealed surfaces.
As outlined in section 7.8.5.2, dust is controlled by spraying working areas with water from a water-truck equipped
with both a dribble bar (for roads) and side-sprays (stockpiles and working surfaces). Once kaolin clay has been
wetted, it tends to form a durable crust once subsequently dried on stockpiles.
Dust from blasting of the silcrete layer during mining is not expected to be a significant problem as it would only
occur occasionally during the year.
The kaolin processing operations are not expected to generate dust as almost all of the process is conducted as a
slurry in water. Only the very final stage of the process involves drying of the kaolin to a damp lump form
containing 12% moisture, and any dust generated in the dryer would be captured in the exhaust air stream by a
dust collector and returned to the process.
The kaolin dust within the drying process would mostly be contained within the equipment, and is only expected to
be a nuisance dust to maintenance workers attending to the dryer and dust collector system. Kaolin is not
classified as a hazardous dust, so normal PPE such as a dust mask would be worn in areas where dust might
present a hazard.

7.6.5.6

Dust emissions from waste handling

There are potential human health hazards from exposure to waste materials that are spilt during the handling,
loading, treatment and re-locating of packaged waste materials into shipping containers or directly into the cells.
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These activities increase the likelihood of waste materials being released to the environment, and therefore
increase the possibility of exposure to waste materials.
Section 7.3.6 outlines measures that are undertaken to ensure that spills are minimised and that the spill is
cleaned up promptly and effectively.
The stringent requirements for the review and acceptance of waste packaging are outlined in section 7.3.6.
Further measures to reduce the likelihood of waste material spills are outlined in documents such as the Health
Hygiene Management Plan (Appendix W(A-4)) and Ventilation Management Plan (Appendix W(A-3)). The
implementation of these management measures would ensure that the residual risk from transferring wastes to
storage areas would be low.

7.6.5.7

Potential for fire and loss of life

The approved development envelope is located within the Goldfields Bushfire Region, which experiences long
periods of extreme fire danger weather in the dry summer months (NRM Rangelands, 2015). Bushfires in this
region are mostly started by lightning, and while infrequent, under extreme weather conditions they can be large in
scale, intense and burn all vegetation types (NRM Rangelands, 2015).
Fire and its associated smoke can affect the health or lives of people working at the Facility and may cause injury,
illness or death. If a bushfire was to affect the Facility and particularly areas of temporarily stored waste (i.e. the
hardstand), the potential for subsequent exposure to waste materials could increase if fire is able to compromise
the safe packaging or integrity of the shipping containers.
The likelihood of a bushfire affecting stored waste has been minimised by clearing vegetation surrounding the
operational areas. The Radioactive Waste Warehouse and Waste Inspection Area which may temporarily store
wastes are fire rated. Fuel storage facilities and systems are designed to meet relevant codes and access has
been restricted to the Explosives Store, which is also fire rated.
Given the management measures that are implemented as outlined in the Bushfire Management Plan (Appendix
G(A-5)) to prevent bushfires, the risk of adverse effects to human health are as low as reasonably practicable.

7.6.5.8

Safety of the final landform

During the commencement of rehabilitation, waste clay and soil material would be backfilled into cells below the
land surface. A graphical conceptual representation of the final landform within the cell area once all cells have
been filled and capped is provided in Figure 40. Following cell backfill, the land surface would be levelled and
compacted. A domed cap of clay which would encourage surface water runoff would alter the surface profile by up
to 5 m higher than the surrounding natural ground level. Surface vegetation would eventually grow on the cap
after a revegetation program has been implemented.
The overall change in landform is not considered significant and, therefore, would not directly impact on human
health. A graphical conceptual representation of the final steps of returning the landform to near original condition
after they have been backfilled are shown in Figure 61 and Figure 62.
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Figure 61

Figure 62

Backfilling complete capping of final cells in progress

What the landform would look like after it has been backfilled

The area will be marked by surface monuments such as those shown in Figure 63. Based on evolution modelling
and the development of the Safety Case, the only plausible risks to human health post operations would occur in
the unlikely event that a person knowingly or unknowingly disturbed the landform, for example, by digging a trench
to a depth of 7 m. The effect of exposure to back filled materials on human health has been modelled at a very
low risk. In addition, any potential impact would decrease with time.
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Figure 63

7.6.5.9

Example of surface monument indicating a change in land use

Bush tucker consumption

Bush tucker foods (native plants and animals) potentially occurring within the approved development envelope
were identified through consultation with the local community and by comparison with the species list from the flora
and vegetation survey and the species list of potential fauna in the development envelope identified during the
fauna surveys. The bush tucker foods identified included:
–

Malleefowl (Leipoa ocellata), considered a delicacy bush food.

–

Emu (Dromaius novaehollandiae), used for bush food and the fat used for bush medicine.

–

Echidna (Tachyglossus aculeatus), considered a delicacy bush food.

–

Sandalwood (Santalum album), used for cultural purposes (bush crafts and medicinal uses).

–

Bugadoo seeds used for bush food and medicinal purposes.

–

Quandong (Santalum acuminatum), used for bush food.

Sandalwood and Quandong were not identified in the approved development envelope during the flora and
vegetation field survey. Malleefowl, Emu and Echidna would likely transit through the approved development
envelope periodically. Whilst consultation did not specifically identify plants species found in the approved
development envelope, some of the plants used for bush tucker could potentially be present.
The heritage survey did not identify sites of archaeological or ethnographic significance in the approved
development envelope. Generally, ethnographic sites of significance in the region are associated with prominent
rocky outcrops or water sources, neither of which occurs in the approved development envelope. In addition, the
heritage survey made no reference to the use of the approved development envelope for sourcing bush tucker.
Since the mine has been constructed and waste acceptance has commenced, the operational areas have been
fenced to exclude the public, for safety reasons. The fencing would also exclude the larger animals from the
operational areas. In addition, vegetation has been cleared from the operational areas and, therefore, would not
be available for consumption.
Radioactive waste is managed in accordance with the Radiation Management Plan and the Radiological Safety
Case (summary in Appendix U(A-2)), which includes, storage within a restricted access building and handling
procedures to minimise damage to the contents of drums and packages. Gamma exposure and water release
exposure as modelled in the PCRA also predicts no impacts on vegetation (refer to section 7.4.5.14) and the
ERICA assessment in Appendix R(A-2)). Therefore, the likelihood of vegetation and bush tucker being affected by
radiation is expected to be very low during operations and post closure phases.
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Following the completion of the cells and during the ICP, no access to the cells would be allowed. Therefore, no
consumption of bush tucker would be expected to be able to occur. Following the ICP, permanently isolated low
level radioactive waste would have decayed to background levels and would no longer pose a human health risk,
once the public are allowed to access the land.
The risk to human health from bush tucker consumption would be very low given that:
–

There is an abundance of the same vegetation elsewhere in the region (5,773,838 ha), and therefore
potentially bush tucker elsewhere in the region.

–

The development envelope was/is unlikely to be used by Aboriginal people as it does not contain fresh water
sources, or ethnographic sites.

–

The approved development envelope is remote from the nearest town (Koolyanobbing is 75 km away) and
therefore unlikely to be frequented often by Aboriginal people specifically to consume bush tucker.

–

Access to the operational areas of the Facility is restricted during the construction and operation phase and
the institutional control period.

–

Accessible plants and animals (bush tucker) outside the fenced operational areas are highly unlikely to be
affected by radioactivity from the waste stored on-site.

7.6.5.10

Risks to workers at the accommodation village

The location of the accommodation village has been selected to comply with the requirements of the NHMRC
guidelines. The accommodation village is considered far enough away (3 km) from the operating site to have no
expected impact on human health. In addition, the operating management plans that are implemented at the
Facility will further ensure that there is no risk to the inhabitants at the accommodation village.

7.6.6

Proposed mitigation, management and monitoring measures

Tellus is committed to the identification and implementation of mitigation, management and monitoring measures
to avoid or reduce potential negative impacts to human health values. Assessments have been undertaken of the
potential construction and operational risks to human health, and safeguards have been developed which are
discussed below.
Specific radiation monitoring program requirements are outlined in detail in section 8.3.

7.6.6.1

Outline Strategy and Procedures

An Outline Operating Strategy (OOS; Appendix V(A-1)) was prepared for the Sandy Ridge Facility Proposal as
part of the 2016 PERR. The OOS has been since updated to support this Proposal, and is discussed further
below.
The purpose of the OOS is to provide an outline of the high–level operations management that would be
implemented for the Sandy Ridge Project. It provides details of how waste is handled, stored, monitored and
transported in accordance with the NEPM (as amended), the Environmental Protection (Controlled Waste)
Regulations 2004 and the Radiation Safety (Transport of Radioactive Substances) Regulations 2002 (WA). Since
the OOS document was prepared, Tellus has prepared a Radiation Management Plan, which details all measures
for managing radioactive waste at the Facility. This document is summarised in Appendix U(A-2) and is currently
under review the WA RHU.
The OOS covers the following:
–

Operational lifecycle.

–

Governance hierarchy.

–

Request for disposal of chemical and radioactive wastes.

–

Transport of waste to Sandy Ridge.
•

Principles of waste transport.

•

Register of transport contractors.

•

Roles and communication.
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–

Waste handling and disposal process.
•

Front gate and weighbridge – external audit.

•

Hardstand – external audit.

•

Waste inspection area audit.

•

Laboratory testing.

•

Pre – treatment of wastes.

•

Acceptance certificate.

•

Transfer of containers into cell.

•

Waste monitoring.

–

Occupational exposure monitoring.

–

Management plans and operating procedures.

The OOS outlines waste non-acceptance criteria which includes:
–

No documentation – waste not accepted.

–

Unexpected delivery with/without waste documentation – waste not accepted.

–

Only chemicals that meet the chemical waste acceptance criteria (Appendix T(A-5)) will be accepted for
disposal.

–

Only LLW that meets the waste acceptance criteria are accepted for disposal; refer to the Radiological Waste
Acceptance Criteria (Appendix T(A-8)) for details.

–

Only materials that meet the Sandy Ridge Dangerous Goods Site Licence will be accepted by the Facility.

If wastes in the list above can be treated and conditioned to remove the characteristics which make them
unacceptable for storage in the geological repository, then they may be considered for acceptance on a case-bycase basis.
Tellus has developed management plans and procedures that are implemented to manage the potential impacts
on human health during the operation of the Proposal. These management plans and operating procedures
include those listed in Table 72.
Table 72

Operating strategy management plans and operating procedures

Management plans
SR-08.701

Radiation Management Plan

SR-03.301

Mine Closure Plan

SR-03.302

Waste Facility Decommissioning and Closure Plan

SR-08.101

Emergency Response Plan

SR-03.401

Mining Proposal - Main

SR-03.402

Mining Proposal – Access Road

SRMP-07

Potable Water Management Plan

SR-08.501

Operational Environmental Management Plan

SR-06.001

Hazardous Materials and Dangerous Goods Management Plan

SR-06.005

Sandy Ridge Operations Safety Management Plan

SR-08.301

Health Hygiene Management Plan

SR-08.303

Noise and Hearing Conservation Management Plan

SR-08.304

Ventilation Management Plan

SR-08.307

Potable Water Management Plan

SR-08.502

Construction Fauna Management Plan

SR-08.504

Bushfire Management Plan
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SR-08.505

Air Quality Management Plan

SR-08.506

Erosion and Sedimentation Control Plan

SR-08.600

Transport Management Plan

SR-08.600.01

Access Roads – Traffic Management Plan

SR-08.600.03

Sandy Ridge Facility – Traffic Management Plan

SR-09.201

Compliance Assessment Plan EPBC2015/7478

SR-09.202

Sandy Ridge Compliance Assessment Plan

SR-08.801

Waste Acceptance Policy

SR-08.803

Waste Acceptance Criteria

SR-08.804

Waste Acceptance Procedure

SR-08.805

Waste Zoning Guide

SR-08.219

Waste Sampling

SR-08.708

Radiation Spills

SR-08.702

Radiological Baseline Monitoring

SR-08.704

Working in Radiation Classified Areas

SR-08.101.01

Sandy Ridge Emergency Management

SR-08.102

Bushfire Response

SR-08.601

Traffic Management

SR-08.601.02

Traffic Management Plan Mt Walton Rd Rail Crossing

SR-08.802

Chemical treatment of liquid waste

SR-08.808

Waste acceptance verification

SR-08.809

Waste quarantine

7.6.6.2

Waste Acceptance Criteria and supporting documents

The details and objectives of CWAC (Appendix T(A-5)) and the RWAC (Appendix T(A-8)) management measures
are summarised in section 7.3.6. Also outlined are the associated procedures, the CWAP (Appendix T(A-6)) and
the RWAP (Appendix T(A-7)), and the Waste Zoning Guide (Appendix T(A-9)).
These documents supersede the previous 2016 versions of the:
–

Waste Acceptance Policy (Appendix T(A-1)).

–

Waste Acceptance Criteria (Appendix T(A-2)).

–

Waste Acceptance Procedure (Appendix T(A-3)).

–

Waste Zoning Guide (Appendix T(A-4)).

7.6.6.3

Human health monitoring

The monitoring of human health is an essential part of ensuring that radiation exposure to workers and members
of the public remain below the statutory limits, dose constraints (as determined by the ORSA) and as low as
reasonably achievable (ALARA) (see section 7.6.5.2 for further details).
The radiation monitoring program is outlined in detail in section 8.3.

7.6.6.4

Construction Air Quality Management Plan

While the construction of the Sandy Ridge Facility has been completed, and the Facility has entered the
operational phase, the Construction Air Quality Management Plan (CAQMP; Appendix W(A-2)) is still in place to
manage air quality during any further construction works.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

258

The objective of the CAQMP is to:
–

Identify sensitive receptors.

–

Reduce, wherever feasible, the impacts upon local amenity and sensitive receptors.

–

Develop, implement and monitor air quality management measures on- and off-site.

–

Verify the project adheres to legislative and contractual requirements.

–

Verify that reporting and continuous improvement practices are implemented during the construction of the
Facility.

No dust generation complaints were received during the construction of the Facility.

7.6.6.5

Operational Plan - Ventilation Management

Tellus has developed an Operational Plan - Ventilation Management (VMP; Appendix W(A-3)) in order to achieve
a safe and healthy environment for people working within enclosed spaces through the provision of air of a
suitable quality and quantity.
Workplace ventilation is the supply and movement of air of a suitable quality and quantity within an enclosed
space to achieve a safe healthy environment for people. In the context of Tellus activities, these enclosed spaces
include:
–

Dome.

–

Workshops.

–

Onsite laboratory.

–

Offices.

–

Processing areas.

–

Accommodation and support areas.

The assessment of risk and the implementation mitigation measures in the VMP considered the following:
–

Design.

–

Oxygen content.

–

Toxic gases.

–

Flammable gases.

–

Airborne dust.

–

Fumes.

–

Products of combustion including diesel exhaust emissions.

–

Humidity.

–

Temperature.

–

Natural occurring radioactive materials (NORM).

–

Airborne pathogens (e.g. Legionella).

7.6.6.6

Health Hygiene Management Plan

Tellus has developed a Health Hygiene Management Plan (HHMP; Appendix W(A-4)) in order to manage human
health related impacts associated with the construction and operation of the Sandy Ridge Project, particularly in
relation to air quality. It provides an overview of the mine-specific occupational health hazards, monitoring
programs and control measures, and forms the basis for determining the sampling.
The objectives of the HHMP are to:
–

Characterise health risks on site from hazards such as noise and dust.

–

Establish where the potential exists at the site Facility for new health risks that may be introduced.

–

Define roles and responsibilities for the implementation of the HHMP.

–

Provide a holistic assessment of the health and hygiene risks at the Sandy Ridge Facility.
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–

Document the quota for the site monitoring programmes for the sampling year.

The HHMP outlines that:
–

The workplace and work force has been established.

–

A process map has been supplied.

–

Actual and potential health hazard exposures have been determined.

–

Controls have been implemented.

–

The identified exposures have been risk-assessed.

–

Additional controls are identified to prevent or reduce exposures to ALARP (as low as reasonably
practicable).

–

A review of operations has been undertaken to determine whether the risk from airborne contaminants and
noise is acceptable.

–

A risk matrix in use.

–

The proposed sampling annual quota has been established by Similar Exposure Group (SEG) and by hazard.

Where a new risk or hazard is identified, Tellus will monitor the potential exposure of individuals at risk, and based
on monitoring results, establish, implement or improve existing controls in order to reduce or limit personnel
exposure to below the required action levels.
The plan will be reviewed annually, or sooner if a significant change to the current project occurs.

7.6.6.7

Radiation Management Plan

Tellus has developed a Radiation Management Plan (RMP; Tellus, 2021) for the Proposal, which is supported by a
certified Source Security Plan (Appendix R(A-5)). This replaces the 2016 RMP Appendix R(A-1)), and the 2019
LLW storage RMP which is still active today.
The purpose of the RMP is to ensure that radiation exposure to workers and members of the public remain below
the statutory annual limit (1 mSv) and as low as reasonably acceptable.
The objectives of the RMP are the identification, assessment, control and reporting of radiation hazards and risks
on and associated with the operations of the Facility. The Plan achieves these objectives by addressing the
following operational aspects:
–

Corporate radiation protection framework to establish the governance and overarching principles

–

Facility infrastructure, monitoring equipment and other equipment to demonstrate current capabilities.

–

Pre-gate and post-gate operations, including inventory management and generated radioactive waste
management.

–

Workforce information covering responsibilities, workforce stratification, worker classifications and
identification of the critical group.

–

Dose modelling based on the outcomes of the Operational Radiological Safety Assessment.

–

Measures to control radiation exposure.

–

Baseline, personnel and environmental monitoring including associated trigger action response and
investigation levels.

–

Training and management requirements.

–

Emergency management including assessment, strategy, preparedness and response to emergency
situations and subsequent reporting.

The main controls in the RMP include:
–

General controls described in numerous supporting procedures.

–

Work permits for radiation restricted areas or infrequent work.

–

Surface contamination management and clearances.

–

ALARA assessments.

–

Classification of areas as either radiation supervised, controlled or restricted.
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–

Special considerations to workers who are pregnant or aged 16 or 17.

–

Security measures for security enhanced radioactive sources.

The plan will be reviewed annually, or sooner if a significant change to the current project occurs.

7.6.6.8

Wastewater management

To safeguard human health, wastewater from the accommodation village is pumped to a sewerage treatment
system located near the accommodation village. Wastewater is treated, and the final effluent is discharged to a
dedicated irrigation area near the village.
Wastewater from the Facility is treated in a leach drain near the main offices within the Facility.
The wastewater treatment systems meet the wastewater treatment requirements of the Shire of Coolgardie and
the Department of Health.

7.6.6.9

Management of asbestiform materials

Asbestiform materials are not expected to be encountered within the surficial soils of the development envelope
given it has been relatively undisturbed (except for exploration activities), has limited access, is remote and is
highly unlikely to have been used for other anthropogenic purposes. Further, geological formations which may
contain asbestos or asbestiform minerals were not encountered during exploratory drilling of the approved
development envelope.
Management of asbestiform materials is focused on any incoming waste loads identified as asbestos through the
waste acceptance process. The following requirements are applied to the management of asbestiform materials:
–

When carrying out licensed asbestos removal work at a waste producing site, a licensed asbestos remover
must ensure that asbestos waste is contained and labelled before the waste is removed from the asbestos
removal area. It must be disposed of as soon as is practicable at a site authorised to accept asbestos waste.

–

Asbestos-contaminated soil comprises non-attached pieces of asbestos cement products and other material
containing asbestos uncovered in soil during other work activities. Contamination can be detected during
building and road construction and excavation, waste disposal, damage following a severe weather event
such as a hail storm, weathering over time, or when asbestos is poorly handled or damaged during removal
jobs.

–

Individual components and wiping rags are placed in plastic bags, with each bag tied up separately prior to
placing them in a transport container. Disposal bags would be heavy duty (200 μm), made of clear plastic
and marked with the label ‘Caution Asbestos – Do not open or damage bag’ and ‘Do not inhale dust’.
Asbestos waste awaiting disposal is stored in closed containers (for example, 60 or 200 litre steel drums with
removable lids or sealed skip).

–

A risk assessment by an independent licensed asbestos assessor or competent person, including
contaminated site assessment practitioners, would determine the most appropriate control measures and
remediation strategies. All asbestos and any contaminated soil removed is disposed of as asbestos waste at
a licensed waste disposal facility such as Sandy Ridge.

Any asbestos waste arriving at Sandy Ridge is required to be appropriately prepared or packaged to ensure that
asbestos fibres cannot become airborne. These packaging requirements, which are the principal control
mechanism to prevent airborne fibres being generated and inhaled, have been incorporated into the CWAC
(Appendix T(A-5)) and the CWAP (Appendix T(A-6)).
Following waste acceptance, asbestos containing material is placed in the appropriate disposal zone and covered
with a layer of kaolin during or at the end of the operating shift in which the material is emplaced. The kaolin layer
provides a barrier against any further potential release of airborne fibres.
If there was a spill of asbestiform materials, the materials would be wetted down as soon as possible and then
cleaned up promptly to remove any risk to personnel.
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7.6.6.10

Dust management

Dust management measures which are implemented at the Sandy Ridge Facility, have been outlined and
discussed in section 7.4.5.10.
To add further to that information, all waste materials stored on site will be packaged or stored inside covered bays
to minimise the potential for dust generation.
–

Dust suppression agents or water will be used where needed on mining overburden and kaolin stockpiles.

–

A dust monitoring program, consisting of both personal and environmental dust monitoring, has also been
implemented to monitor and report on the effectiveness of the dust control measures.

7.6.6.11

Contamination control

Contamination control would involve the following objectives and management measures:
–

The site boundary would be monitored for radiation levels at least annually to confirm the effectiveness of
controls in place to prevent contamination of neighbouring properties.

–

Public areas (i.e. non-classified areas) would be monitored for radiation levels at least annually to confirm the
effectiveness of controls in place to prevent contamination

–

All equipment that may be contaminated with radioactive material would be monitored for radiation levels to
ensure they are within the release limits.

–

A surface radiation contamination limit would be imposed on plant and equipment of 0.4 Bq/cm2 (averaged
over 300 cm2) to ensure that they do not leave site unless below that limit.

7.6.6.12

Classification of radiological areas

To ensure ALARA principles are maintained, classification of areas is undertaken based on the potential annual
radiation exposure in excess of the natural background.
–

“Radiation supervised area”: A defined area not designated as a controlled area but for which occupational
exposure conditions are kept under review, even though specific protection measures or safety provisions are
not normally needed. Lower level controls than both Restricted and Controlled areas.

–

“Radiation Controlled area”: A defined area in which specific protection measures and safety provisions are or
could be required for controlling exposures or preventing the spread of contamination in normal working
conditions and preventing or limiting the extent of potential exposures. Higher level controls than a
Supervised area but lower level controls than a Restricted area.

–

“Radiation restricted area” A defined area in which higher levels of control are required than for a controlled
area and where access by any person during normal operations is prohibited. Higher level controls than both
Controlled and Supervised areas.

The classification of radiological areas and the signage colour is outlined in Table 73.
Table 73

Classification of radiological areas

Area

Scope

Potential radiological hazards

Public (White)

Nothing above natural background

Intermittent only when radioactive material in transit
through area.

Supervised
(Blue)

Not expected to exceed Public dose constraint

External hazard may be present, but internal hazard
mitigated.

Controlled
(Yellow)

Not expected to exceed Radiation worker dose
constraint

Potential for both external and internal hazards.

Restricted (Red)

Potential to exceed Radiation worker dose
constraint

Potential for both external and internal hazards.

The following general work rules apply to those areas:
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–

Visitors or employees who have not attended radiation safety training are not permitted to enter these areas
under any circumstances except in emergency situations.

–

Visitors and non-radiation workers who have attended radiation safety training may only enter Supervised
areas if escorted and pending approval. They may not enter Controlled or Restricted areas under any
circumstances except in emergency situations

Emergency procedures have been developed to prepare for accidental spillage while transporting sources, fires
and other relevant emergency situations.
Appropriate PPE and dosimetry must be worn in classified areas.

7.6.6.13

Personal safety hygiene

Respiratory protective devices are permanently available in the workplace. Formal instruction, fit-testing, proper
maintenance and training in the effective use of respirators is carried out on an ongoing basis throughout the year
so as to ensure the coverage of all employees.
Employees will also be equipped with personal dosimetry to monitor their exposure to external radiation. All site
workers are issued with a passive dosimeter in the form of an optically stimulated luminescent dosimeter (OSL),
which is read and replaced on a quarterly basis. Radiation workers are also provided with a personal electronic
dosimeter (PED) for any duties in Radiation Supervised, Controlled or Restricted classified areas.
Where an internal dose hazard exists, employees may also be equipped with personal air sampling equipment on
an as needed basis.
The Radiation Safety Officer is responsible for the implementation of the dose monitoring plan and may implement
additional dose management measures as required for the operations (e.g. job rotation).

7.6.6.14

Safe food and water provision

Food is primarily prepared in the accommodation village kitchen by experienced chefs familiar with the
requirements of the Food Act 2008 and the Food Regulations 2009. The kitchen would meet the requirements of
the Australia New Zealand Food Standards Code (Food Standards Australia and New Zealand, 2015).
Potable water trucked into the Facility or produced from the reverse osmosis plant onsite is routinely tested to
ensure compliance with the requirements for drinking water quality as outlined in the Australian Drinking Water
Guidelines (NHMRC, 2011 as amended 2016) before it is available to workers for consumption. A Potable Water
Management Plan (Appendix W(A-5)) includes a drinking water monitoring program as per the Minesite Sampling
Grid (https://ww2.health.wa.gov.au/-/media/Files/Corporate/general-documents/water/PDF/Mine-site-samplinggrid.pdf) and a system of compliance and reporting protocols as per the Systems Compliance and Routine
Reporting Requirements for Minesites and Exploration Camps (Department of Health, 2011b).

7.6.6.15

Emergency response

Potential threats to human life or health in the form of incidents would be managed in accordance with the
Emergency Response Plan (Appendix AA(A-2)).

7.6.7

Predicted environmental outcome

Activities or situations considered to pose the greatest potential risk for adverse human health effects include
kaolin mining, the acceptance and handling of hazardous and intractable waste, the storage and containment of
hazardous and intractable waste and bushfire.
The likelihood of people being exposed to waste materials once they are stored/contained is highly unlikely.
Radioactive waste materials would continue to decay and may emit gamma radiation. Given the thickness (a
minimum of 7 m) of the proposed capping layer and the inclusion of compacted very low permeability clay layers
for the containment cells, the transmission of decay products would not result in exposure risks to humans on the
ground surface.
In terms of chemical wastes, only solid, non-reactive, non-flammable, non-explosive materials and nonbiodegradable materials would be placed in the cells. All wastes would be placed in layers with progressive
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backfilling to avoid the creation of voids. As a result, the waste would be stable and inert in nature and would not
produce gases or liquids that are likely to migrate either vertically or horizontally from the cells.
Detailed modelling shows that there would be minimal ingress of moisture into the cells as a result of rainfall
events, even using extreme rainfall assumptions (section 7.7.5). As a result, there is no completed exposure
pathway for the storage and containment of wastes, and as a consequence the risk to human health would
continue to be insignificant following closure of the Facility.
A source of risk exists should the buried chemical and low-level radioactive waste be excavated. However once
buried under 7 m of compacted clay, laterite and silcrete, it is highly unlikely that the waste would be accidentally
exposed to humans, directly or indirectly, due to government zoning requirements in place and the installation of
perpetual markers. On this basis, the residual risk to human health would be considered very low.
The acceptance and handling of waste has the potential to expose workers (through either direct or indirect
contact) to waste during their work activities. Exposure resulting in adverse human health effects would be
considered rare when the following is taken into account:
–

Waste accepted would be of a known composition and the magnitude of potential doses could be calculated
with an aim to minimise exposure to be as low as reasonably practicable.

–

All workers would wear appropriate PPE and would follow applicable operating procedures and safety
management plans.

–

Workers who load and package waste, truck drivers/transporters and emergency responders would have
received training and would have experience in conducting their designated work activities including
managing incidents where waste materials may be released.

–

The release of waste from appropriate containment or packaging would be a very infrequent incident, and
clean up would be undertaken carefully and promptly.

Other potential exposures resulting in adverse human health effects would also be considered rare when the
following is taken into account:
–

There is an abundance of the same vegetation elsewhere in the region (5,773,838 ha), and therefore it is
unlikely that bush tucker would need to be sourced from within the development envelope, given that it can be
found elsewhere in the region.

–

The development envelope was/is unlikely to be used by Aboriginal people as it does not contain fresh water
sources or ethnographic sites.

–

The development envelope is remote, with the nearest town being Koolyanobbing (75 km away) and therefore
unlikely to be frequented often by Aboriginal people.

–

Access to the operational areas of the Facility would be restricted during the construction and operation
phase and the institutional control period.

–

Accessible plants and animals (bush tucker) outside the fenced operational areas would not be affected by
the low-level radioactivity from the waste stored onsite.

–

Modelling of potential effects on plants from gamma radiation predicts no impacts would occur.

Tellus has developed an Outline Operating Strategy (Appendix V(A-1)), a Radiological Safety Case, Operational
Radiation Safety Assessment, a Radiation Management Plan and a Source Security Plan (which has been
certified (Appendix R(A-5)) which are summarised in Appendix U(A-2). These documents, and others, have been
developed to safeguard human health and impacts to the environment during operation of the Facility.
Mitigation and management measures would continue to be implemented to reduce human health impacts during
the operation of the Facility. The provision of multiple barriers of containment around waste, knowledge of waste
content, training and supervision of all employees, use of appropriate PPE, monitoring of worker health and the
continued improvement of waste handling and storage procedures would minimise the risk of adverse impacts on
human health to as low as reasonably achievable.
With the implementation of the mitigation and management measures outlined above, the EPA’s objective to
ensure that human health is not adversely affected would be achieved.
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7.7

Key environmental factor – Inland Waters

7.7.1

EPA objective

The EPA’s objective for the factor Inland Waters is: “To maintain the hydrological regimes and quality of
groundwater and surface water so that environmental values are protected”.
This objective recognises the fundamental link between the hydrological regimes and water quality of inland
waters, and the environmental values supported by or dependent on them. These environmental values may
include water dependent ecosystems, amenity, cultural values, recreation, public drinking water supplies, and
agricultural and industry use of water. This objective also recognises the principle of waste minimisation of the
Environmental Protection Act 1986.
Therefore, the focus of this factor and its objective is:
–

The significant impacts the alteration of the hydrological regime will have on water dependent ecosystems
and other environmental values.

–

How the discharge of waste is minimized.

–

How any discharge of waste, or use of land or water, will significantly impact on water quality, the local
hydrological regime, and the environmental values inland waters support.

7.7.2

Relevant principles, policy and guidance

Considerations for EIA for the factor Inland Waters include, but are not limited to:
–

The current state of knowledge of inland waters of the State.

–

The baseline hydrological regime and quality, at the proposal or scheme site, and downstream and/or the
surrounding water resource.

–

Pathways through which the hydrological regime and water quality may be impacted.

–

The water dependent environmental values which are potentially impacted.

–

The significance of the potential impacts on the dependent environmental values in the context of location,
regional cumulative impacts, climate, and other relevant issues discussed in this guideline.

–

Whether the impacts to the hydrological regime or water quality are considered in the context of any
published water quality criteria or standards, or appropriate criteria or standards are developed.

–

Whether all analyses are undertaken to a standard consistent with recognised published guidance and
appropriate accreditation.

–

Application of the mitigation hierarchy to avoid and minimise impacts to inland waters, where possible.

–

The level of confidence in predicting the residual environmental impacts.

–

The risk to environmental values should the predictions be incorrect and whether adequate contingency
measures have been considered.

–

Whether proposed mitigation and contingency measures are technically and practically feasible.

Issues that would be considered in this EIA process are:
–

Variable knowledge of groundwater and surface water systems.

–

Surplus water discharge to creeks and wetlands.

–

Reduced groundwater and surface water quality due to diffuse source impacts.

–

Creation of mine pit lakes.

–

Waste structures, including tailings storage facilities.

–

Aquifer recharge.

–

Growing abstraction in poorly understood regions.

The EPA considers that the following current environmental guidance relevant to its assessment of the proposal
for this factor is:
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–

Environmental Factor Guideline – Inland Waters (EPA, 2016g).

This section assesses the potential impacts on Inland Waters during the operation of the Proposal, given that
construction of the infrastructure has been undertaken.
The Environmental Factor Guideline: Inland Waters (EPA, 2016g) notes that, for the purposes of EIA, Inland
Waters is defined as the occurrence, distribution, connectivity, movement, and quantity (hydrological regimes) of
inland water including its chemical, physical, biological and aesthetic characteristics (quality). Inland waters
include groundwater, such as superficial and confined aquifers, and surface water, such as waterways, wetlands
and estuaries. A ‘waterway’ is any river, creek, stream or brook, including its floodplain and estuary or inlet. This
includes systems that flow permanently, for part of the year or occasionally, and parts of the waterway that have
been artificially modified.
In effect, this means that for Inland Waters to be considered in EIA, there must be a clear link between a proposal
or scheme’s impact on the occurrence, distribution, connectivity, movement, and quantity (hydrological regimes) of
inland water including its chemical, physical, biological and aesthetic characteristics (quality).
This section reviews where there may be a link between the Proposal’s impact on the occurrence, distribution,
connectivity, movement, and quantity (hydrological regimes) of inland water including its chemical, physical,
biological and aesthetic characteristics (quality).
Mitigation and management measures are identified to avoid or reduce potential impacts in line with the objective
‘to protect Inland Waters from significant harm’.

7.7.3

Studies and assessments

This section draws on a number of comprehensive studies, assessments, plans and procedures as listed in Table
74.
Table 74

Inland waters studies and assessments

Inland Waters Studies and Management Plans

Appendix

Sandy Ridge Facility – Operational Environmental Management Plan (Tellus, 2021)

Appendix X(A-3)

Sandy Ridge Facility – 2021 environmental risk assessment (Tellus, 2021)

Appendix F(A-2)

Sandy Ridge Facility – Chemical Waste Acceptance Criteria (Tellus, 2020)

Appendix T(A-5)

Sandy Ridge Facility – Chemical Waste Acceptance Procedure (Tellus, 2020)

Appendix T(A-6)

Sandy Ridge Facility – Radiological Waste Acceptance Procedure (Tellus, 2020)

Appendix T(A-7)

Sandy Ridge Facility – Radiological Waste Acceptance Criteria (Tellus, 2021)

Appendix T(A-8)

Sandy Ridge Facility – Waste Zoning Guide (Tellus, 2020)

Appendix T(A-9)

Hydrogeological Studies for the Sandy Ridge Project (Rockwater, 2015)

Appendix O(A-1)

Sandy Ridge Project - Seismoelectric and electrotelluric survey report (Geo9 2019)

Appendix O(A-5)

Sandy Ridge facility – LLW Safety Case Summary

Appendix U(A-2)

Sandy Ridge Kaolinite Project Surface Water Assessment and Management Plan (Rockwater, 2016a)

Appendix N(A-1)

Sandy Ridge Kaolinite Project Surface Water Assessment and Management Plan: Addendum
(Rockwater, 2016b)

Appendix N(A-2)

The Assessment of Long-term Recharge to Encapsulated Waste Isolation Cells – Sandy Ridge
Project (CyMod, 2016)

Appendix P(A-1)

Sandy Ridge Facility Construction Erosion and Sedimentation Control Plan (Tellus, 2019)

Appendix I(A-3)

Sandy Ridge Project – Deep Groundwater Monitoring and Management Plan (Tellus, 2020)

Appendix O(A-3)

Sandy Ridge Project – Leachate Monitoring and Management Plan (Tellus, 2020)

Appendix P(A-2)

Hydrogeology Update for the Sandy Ridge Project (CyMod 2021)

Appendix O(A-4)

Closure Plans

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

266

Inland Waters Studies and Management Plans

Appendix

Sandy Ridge Facility – Mine Closure Plan (Tellus, 2019)

Appendix Y(A-3)

Sandy Ridge Facility – Waste Facility Decommissioning Closure Plan (Tellus, 2020)

Appendix Y(A-4)

Radiation Studies
Sandy Ridge Facility – Baseline Radiation and Metals Report E16/440, M16/540 (Terra Search, 2016)

Appendix J(A-1)

Sandy Ridge Facility – Radiological Risk Assessment: Post Closure (Hygiea Consulting, 2016)

Appendix R(A-4)

Sandy Ridge Facility – Outline Operating Strategy (Tellus, 2016)

Appendix V(A-1)

Sandy Ridge Facility – Review of the Design of the Disposal Facility (Eden Nuclear and Environment,
2016; Appendix)

Appendix Z(A-1)

Other Studies
Sandy Ridge Emergency Response Plan (Tellus, 2020)

Appendix AA(A-2)

Sandy Ridge Project – Review of the Design of the Disposal Facility (Eden Nuclear and Environment,
2016)

Appendix Z(A-1)

Sandy Ridge Landform Evolution Modelling (Landloch, 2016)

Appendix K(A-1)

Sandy Ridge Project – Environmental Management Policy (Tellus, 2021)

Appendix X(A-2)

A hydrological study (Rockwater, 2016a, 2016b; Appendix N(A-1), Appendix N(A-2)) of the development envelope
was undertaken. The hydrological study included:
–

Demarcation of the catchment areas and waterways likely to impact on the cell area, infrastructure area and
access road.

–

Hydrological analysis of relevant catchment areas in order to estimate peak run-off for rainfall events ranging
from 1 in every 2 years and 1 in every 100 years’ average recurrence intervals (ARI), and the extreme
probable maximum precipitation (which is a 1 in 2000 year) event.

–

Examination of historical rainfall records for nearby weather stations in order to assess the maximum total
rainfall and ARI.

–

Preparation of intensity frequency duration rainfall curves using the polynomials as recommended by
Australian Rainfall and Runoff (Institution of Engineers, Australia, 1987).

–

Examination of recorded total losses due to evaporation and infiltration in the Mount Walton area in order to
estimate realistic peak flows.

–

Completion of a surface water hydraulic analysis in order to assess the extent, depths and velocities of
natural flow paths likely to impact the cell area, infrastructure area and access road.

–

Design and recommendations for preliminary concept flood protection levees for the cell area, infrastructure
area and waterway crossings along the access road.

A hydrogeological study (Rockwater, 2015; Appendix O(A-1)) of the development envelope was undertaken. The
hydrogeological study included:
–

Desktop review of regional hydrogeology which included examination of the:
•

Kalgoorlie 1:250 000 Hydrogeological Series Sheet SH51-9 (Kern, 1994).

•

WA Department of Water’s Water Information Reporting database.

–

Previous hydrogeological and geotechnical drilling results from other investigations in the vicinity of the
development envelope.

–

Field investigation of seven bores to depths in the range of 21-49 m BGL.

–

Falling-head permeability tests were conducted on each of the seven monitoring bores. A slug of water (9 L
or 18 L) was poured into the uPVC casing of each bore, and water-level recession was monitored using
manual measurements and a pressure transducer/data logger.

A Sustainability Assessment of Carina Mine as a water source (Rockwater, 2016a, b; Appendix O(A-2)) was
carried out as follows:
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–

Assess the impacts on water quality of sourcing water from the Carina mine over 25 years,

–

Assess the viability of using the Carina mine as a water source for 25 years.

An Assessment of Long-term Recharge to Encapsulated Waste Isolation Cells (CyMod, 2016; Appendix P(A-1))
was carried out as follows:
–

Seven investigation holes were drilled in the development envelope, all of which intersected a granite
weathering profile.

–

Undertake selected unsaturated flow modelling to quantify the likely magnitude of infiltration and seepage of
water through the repository.

–

A number of flow models were constructed as part of the assessment of infiltration and seepage to the
repository. These models included:
•

Existing in situ hydrogeological models with historical rainfall;

•

Column models of the capping design with different lower boundary conditions; and

•

Column models of the capping design with different surface boundary geometry and material properties.

–

Used the two-dimensional unsaturated flow program Vadose/W, as developed by GeoSlope (GeoSlope,
2012),

–

Constructed column models of part of an encapsulated waste storage cell (the ‘cell’).

–

Assessed the following scenarios:
•

Scenario 1A: used estimated material properties based on soil characteristics.

•

Scenario 1B – adjusted material properties to account for no runoff for rainfall on the order of 50 mm in
twelve hours.

•

Scenario 2 – Backfilled and Capped Cell: Lower Boundary Sensitivity - modelling assessments were
based upon repeated cycles of the 10 wettest years since 1890 as worst-case climatic conditions estimated the infiltration and seepage through the compacted mottled clay cap (the cap) and the
compacted kaolinised granite seal (the seal), into the granular material surrounding waste packages
using three different lower boundary conditions.

•

Scenario 3 – Backfilled and Capped Cell: Estimate of Infiltration and Seepage - repeated sequences of
the 10 wettest years of climate data to estimate vertical fluxes the compacted mottled clay cap, and
seepage through the kaolinised granite seal into the granular material that surrounds waste packages

•

Scenario 4 – Backfilled and Capped Cell: High Conductivity Topsoil and Waste Rock – uses a higher
hydraulic conductivity of 5x10-5 m/sec for the topsoil and waste rock protective layer which sits on top of
the compacted clay cap - in addition, the top of the cell is modelled as flat, which eliminates runoff
repeated sequences of the 10 wettest years of climate data.

–

Models were verified by comparing simulated results to similar capping designs in semi-arid climates that
have measured data or have been modelled using unsaturated flow and heat transfer. In the case of the
simulations of natural ground,

–

The model was compared to prevailing condition, and measured soil moisture profiles in the area, and was
found to be consistent with the conceptual hydrogeological model.

–

The results were compared to data in published literature of similar containment cells.

In June 2021, CyMod completed an update to the hydrogeology of Sandy Ridge (Appendix O(A-4)) considering
recent data collection and the 2019 hydrogeological investigations undertaken by Geo 9 (Appendix O(A-5)).
CyMod concluded that Geo 9’s work is consistent with measured data collected between 2015 and 2021, and
supports the present conceptual hydrogeological model presented in section 7.7.4.5.
Recent data collection includes the gauged depth to groundwater (Appendix O(A-7)).
The assessment has also been prepared with reference to the applicable standards, guidelines and procedures
listed in section 4 and in accordance with the requirements set out in the ESD (Appendix A(A-1)).
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7.7.4

Existing environment

This section describes the hydrology and hydrogeology of the development envelope area using information from
the 2016 PERR and, additional baseline data obtained by the Proponent between 2018 and 2021.

7.7.4.1

Hydrology assessment

No channels or creeks were found to occur in the development envelope (Rockwater, 2015; Appendix N(A-1)).
There are no major flow paths in the area of the Facility’s cells, and surface water runoff would only be generated
from very infrequent high rainfall events (Rockwater, 2015). These flows would be from small local catchments
which drain residual runoff after infiltration losses, to low lying depressions. Surface water is retained for short
periods in the depressions due to continual infiltration. In addition, there would be evaporation of water in clay
pans, this would typically begin a few days after a major rainfall event once clouds have lifted. Water may drain
into the Facility’s cell area from the north and east because it has a slighter higher elevation but only in the event
of infrequent, very high rainfall events.
Based on rainfall analysis the likely peak run-off for rainfall events between 1 in 2 and 1 in 2,000 years ARI are
listed in Table 75. Additional rainfall information is discussed in 7.3.4.
Table 75

Total rainfall including probable maximum precipitation

Duration (Hours)

ARI / total rainfall (mm)
2

5

10

20

50

100

200

500

1,000

2,000

24

40

57

70

87

113

136

155

180

201

222

48

47

68

83

104

135

163

186

216

241

266

72

50

72

89

111

146

176

200

232

258

285

To compare estimated total rainfall levels for a range of estimated ARI, the maximum recorded rainfalls from other
weather stations in the vicinity of the development envelope were reviewed.
The two largest recorded total rainfalls over 72 hours occurred in 1948 and 1995, at Menzies and Ora Banda, both
of which are within 115 km of the development envelope. The rainfall recorded was 211.6 mm and 280.8 mm at
Menzies, and 254.0 mm and 189.8 mm at Ora Banda. The information in Table 75 indicates that the 1948 and
1995 rainfall events were extreme events. The volumes of rainfall recorded at the two locations equate to a 1 in
2,000 ARI.
The total rainfall for a range of ARI and the maximum recorded rainfalls were compared against infiltration losses.
Infiltration rates for sandy soils can be up to 720 mm/day and are typically about 500 mm/day for sandy, loamy
soil.
The development envelope has predominantly sandy soil; with some small clay pans where infiltration rates could
be between 24 and 120 mm/day. During the highest recorded rainfalls, sandy loam soil should experience an
infiltration loss within 12 hours, or soon after. This means the likelihood of widespread water pooling on the
surface within the development envelope is rare.
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Figure 64

Surface water drainage lines, depressions and levees
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7.7.4.2

Surface water catchments and peak flow assessment

Fourteen catchments were identified in the development envelope (Appendix N(A-1)) and their flow paths are
shown in Figure 65. If water does not infiltrate over the flow path, it would eventually pool in a depression until it
infiltrates or evaporates. Five depressions were identified in the vicinity of the development envelope (refer to
Figure 65). A further two depressions were identified outside of the development envelope.
The estimated peak flows over the access road range from approximately 10 m3/s to 35 m3/s for the 100 year ARI
event and 40 m3/s to 130 m3/s for the probable maximum flood (2,000 year event). It must be noted that the
access road lacks vegetation which is likely to increase the speed of surface water flows.
Peak flows would typically occur approximately 20 minutes after the start of a rainfall event, and flow depth and
widths would be the same speed with or without infiltration, but flow depths and widths would reduce by the end of
a rainfall event.
Flow durations would be short. For example, peak flows in the vicinity of the cell and infrastructure area range from
approximately 1.6 m3/s to 5.5 m3/s and for the probable maximum flood 2,000 year event from 7 m3/s to 20 m3/s.
If surface water flows are generated within the development envelope, they would likely follow the natural
topography until they evaporate (within 12 hours) or infiltrate (at a rate of up to 500 mm/day).
The characteristics, and estimated peak distance of the 14 catchments for typical ARI up to the 100 year event
and probable maximum flood (1 in 2,000 years) are summarised in Table 76.
The table shows that the largest catchments (RA, RB, RD and RC and RD) are the largest of the 14 catchments.
The remainder of catchments (A to K) are all under 1 km2. The contributing catchments at the Sandy Ridge site
are E, F, G and H. Cross sections for these catchments and the corresponding flows based on a 100 year ARI are
shown in Table 77.
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Table 76

Characteristics of catchments

Catchment

Area (km2)

Length (km)

A

0.32

0.88

B

0.15

0.73

C

0.31

0.91

D

0.39

0.90

E

0.24

0.65

F

0.26

1.18

G

0.11

0.96

H

0.11

0.44

I

0.23

0.63

J

0.07

0.41

K

0.48

1.03

P1

0.41

0.75

P2

0.07

0.18

P3

0.50

1.06

RA

1.48

1.58

RB

2.80

2.37

RC

13.85

6.70

RD

15.22

5.65

Table 77

Contributing catchments in peak flows

Cross section

Contributing catchments

100 year ARI flows (m3/s)

XS1

E

3.93

XS2

0.5 * F

1.63

XS3

F

3.25

XS4

G

1.84

XS5

H

2.56

The potential impacts of the above peak flows under a 1 in 100 year rainfall event are discussed in section 7.3.5.
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Figure 65

Catchment surface water flows
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7.7.4.3

Hydrogeology assessment (desktop review)

The hydrogeology of the development envelope was characterised (Appendix O(A-1)) as weathered granite rock
with minor groundwater resources (Kern, 1994). With the exception of groundwater bores for monitoring purposes
at the IWDF (approximately 5.5 km east of the development envelope) and water supply bores at the Mount Dimer
Gold Mine, greater than 23 km from the development envelope, there are no other known registered users of
groundwater in the vicinity of the Proposal.
A groundwater investigation of the Mount Walton north-east area in 1988 (excluding drilling) considered both areas
to be suitable for the permanent isolation of hazardous wastes (Hirschberg, 1988). The early investigations for the
siting of the IWDF indicated a low likelihood of aquifers. Further investigation and subsequent drilling did not
intersect any aquifers.
Previous drilling investigations in the region (Soil & Rock Engineering, 1989 and ATA Environmental, 1995)
comprising 21 drill holes did not detect a groundwater aquifer (see Figure 66 for locations of drill holes).
Permeability tests conducted on four of the 21 holes gave approximate in situ soil permeability values for the
weathered granite ranging from 2.5 x 10-8 m/s to 3.2 x 10-7 m/s. These values mean the kaolin is very dry and can
be considered as having very low permeability.
A desktop review of hydrogeology was undertaken by Geo 9 in 2019. The objective of the study was to investigate
the potential location of any groundwater on the site and, identify any potential movement pathways away to the
surrounding area. The result of the desktop assessment was to recommend further field investigations across
three traverses within and outside of the approved development envelope.

7.7.4.4

Hydrogeology assessment (field investigation)

Seven investigation groundwater bores were drilled in 2015 (Appendix O(A-1)) and constructed within the
development envelope (Figure 66). The depth of the holes ranged from 21 m to 49 m BGL with drilling ceasing on
refusal in weathered or fresh granite. The methodology and construction details of each bore are provided in
Appendix O(A-1).
All seven holes intersected typical granite weathering profiles. This comprises 2–3 m of surficial aeolian sand
overlying up to 8 m of silcreted clay and/or laterite, then mottled and pallid zone clays/very deeply to completely
weathered granite; with slightly weathered to fresh granite from 26–31 m BGL. Minor cavities were observed in
the silcrete, clay, kaolinite and weathered granite.
Four of the bores (SRMB146 to 149) were dry when drilled, and two remained dry when sounded a month later
(Table 1). The other two bores (SRMB146 and 147) had a thin layer of water in their bases, as did all four bores
that were monitored three and six months later. The water levels were well above that of the water table in the
deep bores. The water was considered to be residual water that remains following the falling-head permeability
tests and/or very minor seepage water.
Very small quantities of groundwater were airlifted from bores SRMB150 (~0.03 L/s) and SRMB152 (<0.01 L/s)
when they were drilled, and those two bores and SRMB151 contained groundwater when they were monitored
three and seven months later. The static water levels on one month after drilling were 34.4 to 36.7 mbtoc (below
the top of the casings), and at elevations of 428.9 to 430.3 m AHD. Water levels in the bores were 0.13 to 0.21 m
higher three months later even though there had been no significant rainfalls between the two monitoring events.
It was considered that this resulted from continuing slow water-level recovery following bore construction, or low
barometric pressures prior to a major rainfall event on 31 July and 1 August: 69 mm fell at Koolyanobbing on those
two days. Water levels on seven months after drilling were recorded at 34.2 mbtoc (bore SRMB152) and 36
mbtoc (bore SRMB150), similar to levels recorded three months after drilling.
The water from bores SRMB150 and 152 was found to be saline, with salinities of 6,570 and 6,030 mg/L TDS
(total dissolved solids), respectively.
All three bores that intersected groundwater had a water level at a depth lower than the planned excavation depth
of 30 m. Bore SRMB150 had the shallowest water level (34.23 mbtoc) one month after drilling, and this bore is
located outside of the mining area. The low airlift yields and low permeabilities were considered to show that the
zones containing the groundwater did not constitute an aquifer.
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Figure 66

Hydrogeological investigations
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Table 78

Results of permeability testing

Bore ID

Test number

Dry
permeability
(meters/day)

Dry permeability
(meters/second)

Lithology of screened interval

SRMB146

1

0.14

1.62 x 10-6

Kaolinite and deeply weathered granite.

2

0.12

1.36 x

10-6

SRMB147

1

0.93

1.08 x 10-5

Kaolinite (saprolite).

SRMB148

1

0.99

1.15 x 10-5

Kaolinite (weathered granite).

0.39

4.51 x

10-6
10-6

SRMB149

SRMB150

SRMB151
SRMB152

1
2

0.22

2.55 x

1

0.03

3.47 x 10-7

2

0.02

2.31 x 10-7

1

0.33

3.82 x 10-6

0.19

-6

1
2

0.18

2.20 x 10
2.08 x

Weathered granite.

Weathered and fresh granite.

Moderately to slightly weathered granite.
Weathered granite.

10-6

Source: Rockwater Pty Ltd (2015a).

Assuming the groundwater levels had reached near equilibrium (static) levels, it was considered to indicate that
the groundwater flows to the north-west under a low hydraulic gradient. All of the kaolinite exploration holes drilled
by Tellus were dry. Five of them intersected some damp kaolinite/weathered granite in the planned mining area.
One of those two holes (the southern-most) intersected a damp zone above the base of the kaolinite.
In summary, it was considered that only negligible groundwater had been intersected in the mining area, at a
depth below the planned excavations, and only one hole in the south-western part of that area had intersected
damp kaolinite.

7.7.4.5

Interpreted 2016 hydrogeological information

Conceptual cross sections were prepared for the cells (Figure 67). Drilling data shows a granite weathering profile
consisting of the following hydrogeological units, which are described from the surface to depth:
–

Typically, 2–3 m thick surficial aeolian yellow sand.

–

Silcreted clay and/or laterite, approximately 8 m thick.

–

Mottled and pallid zone clays/weathered granite (this is the kaolin resource) variable in thickness, but typically
around 13 m thick.

–

Slightly weathered to fresh granite at a depth of 31–36 m.

The following evidence suggests the absence of a groundwater aquifer within the granite weathering profile to host
waste cells:
–

No groundwater aquifer was intersected during the targeted groundwater investigation (Rockwater, 2015).

–

No groundwater aquifer was intersected during exploration drilling. This included 216 holes with depths
ranging from 12.0–47.5 m BGL across the development envelope as shown on Figure 66.

–

Very small quantities of groundwater were airlifted from bores SRMB150 (0.03 L/s) and SRMB152
(<0.01 L/s). The low airlift yield and low permeability show that the water-bearing zones containing the
groundwater do not constitute an aquifer (Rockwater, 2015). Water may exist in some pores within the
weathered granite profile, but may not be present in all pores nor are all pores connected as is generally the
case for a saturated aquifer. A possible explanation for the formation of these moist areas was suggested by
CyMod (2016), which was if the silcrete is absent or more permeable (i.e. vuggy – containing macropores for
preferential flow), and an extreme rainfall event occurs, water may infiltrate through macropores into the
weathered granite profile to form a damp to saturated zone lying on top of the fresh granite.
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–

Analysis of resource samples collected during mining exploration activities indicate that for weathered granite
deeper than 6 m BGL, moisture content is typically between 10% and 12% by weight. This suggested that
the soil is very dry, the area has limited recharge, the depth to the water table is inferred to be well below the
weathered granite, and the material is free draining (i.e. water flows vertically under a unit gradient due to
gravity) (CyMod, 2016).

–

Since monitoring began in 1995, no groundwater was detected in monitoring bores at the IWDF. The bores
vary in depths of between 24 m and 41 m BGL, (Department of Finance, 2014).

It was concluded based on that evidence, that a groundwater aquifer was absent in the weathered granite profile.
The absence of a water table in the weathered kaolinised granite on top of the fresh granite suggested that any
deep water infiltration would subsequently migrate into impermeable fresh granite, and water stored in the fresh
granite would be likely to form localised fractured rock aquifers. Hydraulic conductivity of fresh granite is typically
in the range of 1x10-7 to 1x10-12 m/s, with a porosity of 0.1–1 % (Cook, 2003 and CyMod, 2016).
No evidence of a shallow groundwater table (i.e. in soils above the silcrete and kaolin) was found. This was
expected given the climatic conditions experienced at the site; annual evaporation rate is greater than 2,400 mm
(BoM, 2015b) which far exceeds the average annual rainfall amount (250 mm). Under these conditions the
sporadic rainfall events (which may be temporary but of high intensity) tend of result in local runoff, with some
infiltration of rainfall into the thin aeolian surface sand.
However, during subsequent dry periods, evaporation and evapotranspiration was considered to act to remove this
rainfall infiltration from the top few metres of soil, which would result in little if any net recharge. As was expected,
in the absence of regular recharge, a groundwater table was not found to be formed above the silcrete and kaolin.
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Figure 67

Interpreted hydrogeological cross section
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7.7.4.6

Updated hydrogeology assessment

7.7.4.6.1

Electrotumeric and electrotelluric investigations

At the request of the proponent, electroseismic (ES) and electrotelluric (ET) aquifer mapping survey undertaken by
Geo 9 in May 2019 (Appendix O(A-5)). A survey strategy of 3 traverses across the Sandy Ridge site was
designed to further investigate the potential location of any groundwater or aquifer and, identify any potential
movement pathways away to the surrounding area. This work was undertaken to support conditions of consent
linked to MS 1078 and EPBC 2015/7478, namely the Leachate Monitoring and Management Plan (LMMP) and
Deep Groundwater Monitoring and Management Plan (DGMMP) respectively.
In total, 171 survey points were recorded across the Site. They consisted of three survey lines and 2 additional
survey points at piezometer locations. Point spacing was 50 m along each of the survey traverses. Survey data
has been processed to a depth of 100 m. Survey line 1 extended 1,500 m and consisted of 31 points. Survey line
2 extended 2,800 m and consisted of 57 points, parallel to line 1. Survey line 3 extends for 4 km, perpendicular to
the first 2 survey lines. Line 3 was located to pass through the centre of the area where moisture had been
recorded during the prior (2014-2016) drilling programs. An overview of the layout of the three survey lines and
their location within the exploration licence is shown in Figure 67, and a detailed survey layout is shown in Figure
68.
Survey data were built into a 3D model alongside the previous drilling data to correlate between the two data sets.
An overview of the 3D dataset is shown in Figure 69, with the 3D model showing survey data in the form of drill
traces alongside lithology tubes representing the prior drilling results. Drilling and survey data were initially used to
interpret the likely basement depth across the survey lines which was then incorporated into the hydrogeological
interpretation.
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Figure 68

2019 Geo9 Traverses
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Figure 69

3D model showing survey data representing prior drilling results.

Seismoelectric data in Figure 78 shows the relative values of potential hydraulic conductivity. The thickness of the
drill tube modulates to give an indication of relative values of permeability (i.e. potential hydraulic conductivity).
The wider the data trace the more permeable the subsurface at the point indicated. The data traces are coloured
to display the same ES hydraulic conductivity data to aid in distinguishing the data. The colours are on a
pseudocolour spectrum with the lowest values in blue ranging through to the highest values in red.
7.7.4.6.2

Interface modelling

As outlined in the 2016 PERR, the geological interfaces below surface at Sandy Ridge are transitional in nature
below the surficial sediment and laterite layers. The 2019 investigations revealed the is essentially a weathered
granite profile of varying intensity. Detailed analysis of the various seismoelectric and electrotelluric datasets, in
combination with the existing drill results has allowed an approximation of the transition from the regolith
weathering horizon into more competent fresh granite to be made. These boundaries were used in aquifer
modelling to investigate the groundwater development on site in the context of the interpreted geological
boundaries.
7.7.4.6.2.1

Seismoelectric interface modelling

In the deep weathering and dry subsurface environment encountered at Sandy Ridge, the seismoelectric interface
tomography barely delineated the interface clearly, most likely due to the lack of moisture in the subsurface
(required to generate a strong zeta potential) and the transitional nature of the geology.
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7.7.4.6.2.2

Electrotelluric interface modelling

The Electrotelluric Interface Tomography (ETIT) data set describes the position and depths of interface indicators
that occur at the boundaries between two geological units with differing variability in their electrical conductivity.
The ETIT data detected a major change at depth that correlates well with the drilling results at Sandy Ridge where
solid granite has been encountered across the survey lines, generally at depths between 30-50 m.
When correlating the basement modelling with the drill results, it is observed that subsurface water is only
encountered in basement lows where a natural basin structure has developed. The structure is seen in both
survey lines 2 and 3. The basement topography indicates that the water encountered appears to be sitting at the
bottom of a natural sump. This matches the basement contours that were interpreted from the drilling data.
7.7.4.6.3

Groundwater modelling

The electroseismic hydraulic conductivity tomography (ESKT) is an indicative measure of hydraulic conductivity (K
in Darcy’s Law), or the ease at which a fluid, water in this case, can flow through a porous medium. Hydraulic
conductivity is expressed as a velocity, based on distance in a given time (usually in units of metres/day), that a
fluid will move through a medium under gravity in the direction of a hydraulic gradient. ESKT is the measurement
of relative potential hydraulic conductivity across the survey area.
Figure 78 shows that high relative ESKT is seen in areas at the near-surface in the sand/gravel/silcrete horizons
and, in isolated areas at depth at/or below the regolith/granite transition. There is no evidence of any significant
aquifer development in the area as the zones of relatively high permeability are isolated with little to no
interconnection between them evident. Where connection is seen in the ESKT data, it tends to be in a vertical
direction below the transition to solid granite, possibly related to vertical fracturing preserved in the fresh rock.
7.7.4.6.3.1

Survey line 1

Survey Line 1 is the northernmost of the two northeast-southwest survey lines and runs from Point 1 to Point 31 at
the northern end of the main drilling program (refer Figure 77). ESKT results are presented in Figure 70. ESKT
values are low across this northern survey line and there is little evidence of any groundwater potential in this part
of the site.
The highest ESKT values are observed in the near surface sands and gravel horizons and sometimes immediately
below the silcrete layer. High ESKT is then observed at a depth at, or immediately below the basement transition.
Between the surficial response and that at the basement, the ESKT responses are very low indicating very low
permeability generally between 10 and at least 35 m.
Even the highest ESKT response along this survey line has an isovalue below 60%. This means that relative to
the rest of the survey area, the modelled potential hydraulic conductivity along this survey line is very low.
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Figure 70

Survey Line 1 ESKT interpolation contour plot.

Interpreted basement levels in Figure 70 are indicated in dark blue. Drill holes shown along the traverse are (from
left to right) SRAC 158, SRAC029, SRAC309, SRAC252 and SRAC 153.
7.7.4.6.3.2

Survey line 2

Survey Line 2 is the southernmost of the two northeast-southwest and runs from Point 32 to Point 88 cutting
across the middle of the main drilling program (refer Figure 71). ESKT results are presented in Figure 72.

Figure 71

Survey Line 2
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The ESKT interpreted basement level in Figure 71 is indicated in dark blue. Ten drill holes shown along the
traverse are (from left to right) SRMB164, SRAC232, SRMB153, SRAC178, SRAC226, SRAC175, SRAC001,
SRAC008, SRAC007 and SRAC016.
There is a consistent and strong elevated ESKT response at the surface in the eastern half of the survey line
between Points 68 and 83 that appears to develop at the base of the thick silcrete horizon in this area. There is
only minor response at depth anywhere east of Point 75 and this area appears completely dry.
7.7.4.6.3.3

Survey line 3

Survey Line 3 is the longer, northwest-south east traverse and runs from Point 89 in the south to Point 169 in the
north. It was designed to pass through the centre of the area where water was encountered during the drilling
programs (refer Figure 72). ESKT results are illustrated in Figure 72.

Figure 72

Survey Line 3 ESKT

Ten drillholes shown in Figure 72 along the traverse are (from left to right) SRAC300, SRAC279, SRAC 181,
SRAC 226, SRAC235, SRAC225, SRAC224, SRAC217, SRAC223 and SRAC164.
Survey Line 3 confirms what the 2 southwest – northeast survey lines indicated. On the higher ground north of
Survey Line 1 (which crosses Line 3 at Point 138) the modelled relative hydraulic conductivity is very low with little
evidence of any groundwater potential in this area. At the extreme northern end of the survey there is a very high
ESKT reading observed at a depth of approximately 80 m, but there appears to be no potential groundwater
connection with the area to the south. As seen in the other survey lines, the ESKT response is highest around the
pronounced basement low, in this case between Points 117-134. The survey results match the known occurrence
of groundwater on the site.
7.7.4.6.4

Groundwater monitoring data

To support the conceptual groundwater model described above, the LMMP and DGMMP, Tellus undertook a
baseline groundwater program across its monitoring bores. It also drilled a deep groundwater bore as a
requirement of the EPBC Approval. The key provision and outcome for the program and the respective
management plans was to establish site-based environmental trigger and threshold criteria for soil and
groundwater chemistry.
Trigger and threshold criteria is outlined in Appendix O(A-6), as well as being supported by the LMMP (Appendix
P(A-2)) and DGMMP (Appendix O(A-3)). The criteria are being used by the Proponent to measure and manage
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through an adaptive management framework potential leachate associated with isolating Class IV and V waste in
waste cells within a near-surface arid geological repository. Groundwater levels and quality are actively monitored
and the results of that data are summarised below.
There are three types of groundwater monitoring bores at the Facility. The following provides a summary of each
type of bore:
–

–

–

Granite bore
•

One bore (SRMB167)

•

Also known as the ‘deep’ bore

•

Installed through the silcrete, kaolinised granite and into the un-weathered granite (bedrock) to
approximately 100 m bgl.

•

Monitored to check whether leachate is generated from waste cells

Kaolin bores
•

21 bores (SRMB146 - 158, 162 -165 and 168-171)

•

Installed through the silcrete and kaolinised granite (kaolin) layers to bedrock located at approximately 20
m to 40 m bgl.

•

Monitored to check for leachate generation from waste cell/s.

Silcrete bores:
•

6 bores (SRSB001-SRSB006)

•

Installed to the silcrete layer, approximately 1 to 2 meters below ground level m bgl.

•

Monitored to determine whether an ephemeral perched aquifer exists at site and if so, whether that is
contaminated by waste activities.

The following sections provide further information on the data collected to date. Figure 73 and Figure 74 show the
gauging results of the groundwater monitoring bores onsite.
7.7.4.6.4.1

Granite (deep) Bore - SWL

In early 2020, the deep bore (SRMB 167) was constructed to a depth of 100 mbgl approximately 1 km north of the
existing waste cell. The bore is located in an area that was pre-determined (2019 Geo 9 research) to have a
potential standing water level. Baseline water quality was obtained from the bore (further discussed in the
following section 7.7.4.6.5) and its standing water level (SWL). The deep bore continues to be monitored in line
with the DGMMP.
The deep bore SWLs are shown in Figure 73 and present SWLs prior to operations (i.e. baseline) and from the
commencement of operations. In April 2021 a SWL logger was installed in the deep bore with SWL being
monitored hourly. Figure 74 presents the hourly data collected to date alongside the barometric pressure. It is
apparent from the Figure that groundwater fluctuates with the change in barometric pressure. The variability of
this fluctuation will continue to be monitored with the aim to account for this natural variability in the continual
improvement and alignment of triggers and threshold criteria detailed in the DGMMP.
As per the DGMMP an increase of greater than 0.5 m above the average SWL (based on pre-operational
measurements) is nominated as a trigger criterion (requiring investigation) and an increase of greater than 1.0 m
above the average is nominated as a threshold criterion (requiring action/investigation). Whilst it is acknowledged
the DGMMP and LMMP trigger and threshold criteria are currently being revised for regulatory approval; the
Figures below show SWLs remains consistent and within 0.5 m.
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Figure 73

Figure 74

Sandy Ridge monitoring bore SRMB167 SWLs (April 2020 – present).

Sandy Ridge monitoring bore SRMB167 hourly logger SWLs (April – May 2021).

In April 2021, a slug test was conducted on the deep bore by Rockwater. The test introduced 20 L of distilled
water in the bore casing and then measured the decline in water level (also known as recovery) with a
level-logger. Preliminary time data results suggest an average hydraulic conductivity of 0.0056 m per day.
Fracturing in the unweathered granite was detected. A static water level was measured at approximately 39 mbgl.
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The bore’s logger will continue to monitor water level. Water quality parameters will also be continuously
monitored in accordance with the Facility’s DGMMP (Appendix O(A-3)).
7.7.4.6.4.2

Kaolin Bores - SWL

Baseline water quality was obtained from select bores (as per the LMMP, further discussed in section 7.7.4.5.5)
and SWLs from all bores. The bores continue to be monitored in line with the LMMP.
Gauged SWLs are tabulated and provided in Appendix O(A-7). Figure 75 to Figure 80 present SWLs from select
bores located within 1 km of Cell 1 and which are considered ‘key’ bores as they have sufficient water to sample.
The Figures present SWLs prior to operations (i.e. baseline) and from the commencement of operations.
As per the LMMP (Appendix P(A-2)) an increase of greater than 0.5 m above the SWL (based on pre-operational
measurements) is nominated as a trigger criterion (requiring investigation) and an increase of greater than 1.0 m
above the average SWL is nominated as a threshold criterion (requiring action/investigation). Whilst it is
acknowledged the DGMMP and LMMP trigger and threshold criteria are currently being revised for regulatory
approval; the Figures below and tabulated data from all remaining bores (Appendix O(A-7)) show SWLs remains
consistent and within 0.5 m.

Figure 75

Sandy Ridge select monitoring bore SWLs.
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Figure 76

Sandy Ridge monitoring bore SRMB151 SWLs.

Figure 77

Sandy Ridge monitoring bore SRMB153 SWLs.
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Figure 78

Sandy Ridge monitoring bore SRMB154 SWLs.

Figure 79

Sandy Ridge monitoring bore SRMB155 SWLs.
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Figure 80
7.7.4.6.4.3

Sandy Ridge monitoring bore SRMB165 SWLs.

Silcrete (shallow) Bores

Under the LMMP, Tellus must gauge silcrete bores at Sandy Ridge if the onsite weather station records a rainfall
event of 40 mm within 24 hours. Monitoring is for the purposes of determining whether an ephemeral perched
aquifer exists.
Since the installation of the silcrete bores (October 2020) there was one rainfall event which exceeded this trigger.
This event occurred on 3rd February 2021, 54 mm of rain fell in 24 hours, triggering the shallow (1-2 mbgl) silcrete
bores (typically dry) to be gauged for water. One bore (SRSB003) contained initially 20 cm with the bore. The
bore was dry four days after the rain event.
The possible cause of the accumulated water was investigated and concluded it was likely a result from natural
infiltration of stormwater temporarily pooling above the hard silcrete layer. Investigations determined that there
was no known breach of stormwater catchment systems further supporting the outcome that after significant
rainfall events:
–

Surface water infiltrates to the silcrete layer (1-2 mbgl).

–

‘Temporarily’ accumulates in low lying areas.

–

Pooled water is likely to be reabsorbed into the geological profile, and mostly if not completely evaporate over
time back into the atmosphere.

7.7.4.6.5

Baseline Groundwater Quality Assessment

A baseline groundwater assessment was completed in accordance with the Facility’s LMMP (Appendix P(A-2))
and DGMMP (Appendix O(A-3)). This included sampling the deep bore and select kaolin bores. As the silcrete
bores are typically dry, these bores were not included in the baseline assessment.
The following is a summary of the monitoring methodology/technique used for baseline monitoring:
–

12 monitoring events were completed fortnightly over six months.

–

During each event:
•

Five select Kaolin bores were sampled (SRMB151, 153, 154, 155 and 165). As per the LMMP, the bores
which were sampled was based on two criteria:
–

Having enough groundwater to sample (i.e. >1m column of water); and
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–

The bore being within 1 km of Cell 1.

•

The granite bore was also sampled (SRMB167);

•

Depth to groundwater was gauged along with field screening of select groundwater parameters using a
multi-meter probe (YSI meter).

•

Primary and QA/QC samples were collected and sent for laboratory analysis for:
–

Major cations and anions;

–

Metals;

–

Total recoverable hydrocarbon (TRH);

–

Benzene, toluene, ethylbenzene, xylenes and naphthalene (BTEXN);

–

Polycyclic aromatic hydrocarbon (PAH) compounds;

–

Per- and polyfluoroalkyl substances (PFAS);

–

Organochlorine (OC) and organophosphorus (OP) pesticides;

–

Polychlorinated biphenyls (PCBs);

–

Radionuclides (with a specialised suite completed during one GME); and

–

Other (nutrients/asbestos).

Further detail of the sample methodology and rationale is provided in the LMMP (Appendix P(A-2)) and DGMMP
(Appendix O(A-3)).
Analytical results and SWLs are provided in Table 79.
Groundwater was analysed for approximately 140 analytes as part of the baseline quality assessment. The large
number of parameters were selected for the Site’s groundwater quality baseline due to the broad spectrum of
waste that can be accepted. Operational monitoring will be compared against the baseline results to:
–

Monitor for potential leachate from the waste activities conducted at the Facility.

–

Meet the objectives of the LMMP and DGMMP.

–

Meet the EPA objective for inland waters.

Tellus engaged EMM consultants to assess the baseline data for appropriateness to develop trigger and threshold
criteria which can be incorporated into the next iteration of the management plans. Tellus is revising the
management plans to include the nominated trigger and threshold criteria and will submit the revised plans to
DWER and DAWE for approval (as required by MS 1078).
EMM’s baseline report is provided in Appendix O(A-6). In summary from the EMM report and further interpretation
of the baseline field screening data, groundwater quality is characterised as the following:
–

Neutral to slightly acidic (average pH 6.5, range: 5.8 – 7.8 pH).

–

Marginally brackish to saline to (average EC 9,600 uS/cm, range: 3,200 – 15,700 uS/cm).

–

The major ion composition of the groundwater samples was compared by EMM by creating Piper diagrams
using geochemical modelling software Geochemist Workbench (Bethke et al 2020). EMM assessment of the
results concluded ‘There is no discernible difference between (water characteristics) of individual wells and
sampling events.’

Table 79 provides a summary of the laboratory analytical results associated with potential operational waste
streams.
Table 79

Summary of the laboratory analytical results associated with potential operational waste streams

Suite

Status

Rational

PCBs

Absent

Not detected above laboratory limit of reporting (LOR)

Present 1

Commonly detected above LOR

OC/Ops
BTEX
Metals

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

291

Suite

Status

Rational

Limited 1

Only thorium, uranium 238 and gross alpha and beta were detected

Nutrients
Radionuclides
PAH

Detected at low concentrations in three samples from kaolin bores

Cyanide

Detected in seven samples

PFAS

Detected above LOR in some samples

TRH

Detected above LOR in samples from some kaolin bores
1

Results not caused by operational activities (as the site was not operational) and most likely reflective of naturally occurring
background conditions and/or a result of bore installation/gauging/sampling and analysis (in some cases) at very low (ultra
trace) concentrations.

7.7.4.7

Conclusions of additional hydrogeology baseline work

There is no significant horizontal ESKT response in the Geo 9 survey orientations, other than within the confines of
the basement lows which appear to act as groundwater traps.
Results from hydrogeological investigations suggest there is no surface recharge of groundwater within the survey
area where there is significant horizon of low permeability in the kaolinite and saprock horizons. High ESKT
response in the surface overburden does not extend through the kaolinite horizon at any point which supports the
findings of Rockwater’s 2020 groundwater drilling campaign.
The modelling work undertaken in 2019 confirms the work undertaken across the site for the PERR. That is, there
are very few areas of high relative permeability observed across the entire site. Where they are, they appear
isolated with no real horizontal connectivity to suggest any likelihood of potential aquifer development. Geo9
(2019) reports there is no evidence of any significant aquifer development in the area as the zones of relatively
high permeability are isolated with little to no interconnection between them evident. Where connection is seen in
the permeability data, it tends to be in a vertical direction below the transition to solid granite, possibly related to
vertical fracturing preserved in the fresh rock.
Accordingly, horizontal migration of free liquid below the silcrete is unlikely. The extensive research undertaken
between 2015 and 2020 indicates that the limited amount of groundwater present in some areas of the site sits in
confined basement lows, with no evidence of horizontal migration and limited opportunity for horizontal migration
to the existing geological topography of the unweathered granite. In addition, the very low permeability kaolinised
granite will further inhibit any potential horizontal migration of liquid (noting that no liquid waste is permitted to
enter the waste cell under Tellus’ WAC).
Water levels remain stable with little to no vertical fluctuation recorded over the life of project. A detailed site-wide
12 month water quality monitoring program was been undertaken in 2020 (Appendix O(A-7)). It has allowed the
Proponent to develop trigger and threshold criteria within a flexible management system underpinned by the
approved LMMP (Appendix P(A-2)) and DGMMP (Appendix O(A-3) and help meet the EPA objective for inland
waters. The 2021 slug test results (hydraulic conductivity and fracturing within the unweathered granite) aligns
with the 2019 Geo 9 field and desktop investigation (Appendix O(A-5)).

7.7.4.8

Updated infiltration and seepage assessment for conceptual groundwater
model

In June 2021, CyMod updated its 2016 hydrogeological report to support this document (Appendix O(A-4)).
CyMod’s report also reviewed the 2019 hydrogeological investigations undertaken by Geo 9. CyMod concluded
that Geo 9’s work is consistent with measured data collected between 2015 and 2021, and support the present
conceptual hydrogeological model presented above.
The basic conceptual hydrogeological model reaffirms that unsaturated groundwater flow from rainfall recharge
migrates vertically, through the soil profile, until it reaches the interface between the overlying weathered granite or
fracture granite and fresh unweathered granite. This has occurred over hundreds of millions of years.
Due to differences in the hydraulic conductivity of the overlying weathered granite (i.e.kaolin) and fresh granite, as
well as the spatial variability in hydraulic conductivity of the shallow silcrete layer (Geo 9, 2019), this unsaturated
flow may result in damp/saturated areas in the weathered granite that may have horizontal groundwater flow. In
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fractured granite, a saturated aquifer may form, and occupy the fracture voids, as in the case of the deep bore
SRMB167.
Further assessment of potential impact associated with direct precipitation or seepage is discussed in Section
7.7.5.1.

7.7.4.9

Water abstraction

The Facility requires potable water for the accommodation village and administration building and amenities, for
use in the laboratory, for use in kaolin processing, for vehicle washdown and for firefighting. Non-potable water
(RO reject and raw saline water) would be used for dust suppression and compacting of waste cell backfill and
capping.
MS 1078 permitted the abstraction of up to 0.18 GL per annum from the Carina mine area. The proponent has
been granted a Licence to Take Water under the Rights in Water and Irrigation Act 1914 (RiWI Act)
(GWL202536(1)), which allows abstraction of 180,000 kL per annum. As at 25 June 2021, the Facility has
abstracted 70,840 kL since November 2019.

7.7.5

Assessment of potential impacts and risks

Using the baseline information obtained between 2015 and April 2021, a qualitative and quantitative risk
assessment (Tellus, 2021; Appendix F(A-2)) has been undertaken for all aspects of inland waters, in accordance
with the procedures outlined in the Australian and New Zealand Standards AS/NZS ISO 31000:2009 Risk
Management ̶ Principles and Guidelines and HB 203:2012 Managing Environment-Related Risk, using the Risk
Assessment Matrix outlined in section 5.3.7.
This section assesses the impacts on inland waters during both construction (remaining clearing) and operation of
the Proposal.
Impacts from the original 2016 PERR have already been evaluated and assessed, and approval for operation of
the Facility was granted through MS 1078. Existing works, impacts and management are re-assessed, and any
new, additional or amended risks and controls from the current 2021 Proposal are discussed.
Potential impacts on inland waters during construction and operation of the Proposal are as follows:
–

Surface water ingress into mined waste cells.

–

Leak/spill contamination of surface water.

–

Leak/spill generation of leachate to contaminate groundwater.

–

Contamination of groundwater from waste in disposal cells after capping.

–

Impacts on wetlands and salt lakes.

Mitigation and management measures to avoid or reduce impacts on inland waters are outlined in section 8.6.6. It
should be noted that mitigation and management measures may also be listed in the same section as impacts
where they naturally feed into the discussion.
Tellus has updated its risk assessment for this Proposal (Appendix F(A-2)).

7.7.5.1

Direct precipitation

Direct precipitation may generate leachate if it were to fall directly into an active waste cell where waste was
present at the surface, through dissolving some waste material into solution and generating a contaminated
leachate.
The low rainfall recharge implied by the lack of groundwater in the area is also supported by the prevailing climatic
conditions. The area is characterised as semi-arid, with annual average rainfall recorded by the Facility’s AWS
over 6.5 years as 274.77 mm. This is consistent with regional rainfall data that is less than 300 mm. Local
evaporation exceeds 2,400 mm/annum. Under these conditions, the sporadic rainfall events (which may be
intense) result in local runoff, and infiltration of rainfall into the thin aeolian surface sand. However, during
subsequent dry periods, evaporation, and evapotranspiration act to remove this rainfall infiltration from the top two
metres of soil, which results in little if any net recharge.
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Based on a chloride mass balance, existing rainfall recharge is estimated to range in the project area from 0.00435
to 0.131 mm/annum, with the lower estimate more applicable to the project area. These estimates are consistent
with those based on water quality chloride content as measured by Rockwater in 2015, as well model simulations.
Given the predicted / modelled volume of seepage from a cell, as estimated from simulation, the hydraulic
conductivity of the kaolinised granite, and the in situ saturation of the unsaturated zone below the repository, it is
unlikely that any groundwater mounding or lateral flow of seepage will occur in the vicinity of a cell, as seepage will
be stored in the unsaturated zone or as a saturated zone on fresh/fractured granite at depth or flow laterally to the
northwest of the Facility and in the direction of the deep monitoring bore SRMB 167.
Using the estimated hydraulic gradient as calculated from the inferred saturated zone elevation of 0.0009 m/m,
and the hydraulic properties of the geological formations, the horizontal groundwater flow velocity can be
estimated for fractured bedrock and Kaolinised granite, as shown below:
–

Fractured granite – 4 x 10-9 m/s (0.0001 m/day); and

–

Kaolinised Granite – 9 x 10-9 m/s (0.0008 m/day).

These saturated flow velocities will result in groundwater movement measured in thousands of years, with times
for seepage to move north and west from a cell 1 km is in the order 3,500 to 7,000 years. The minimum travel
time for groundwater to move 75 km is on the order of 260,000 to 530,000 years. These times do not include the
time taken for leachate to migrate through the unsaturated zone to the water table, which Geo9 estimated at
400,000 years.
Based on the updated seepage, infiltration and hydrogeological assessment, the likelihood of direct precipitation
leading to leachate within the cell or in the basement lows where the weathered granite (kaolin clay) meets the
unweathered granite monolith, is considered rare with no perceived short, medium or long-term risks to inland
waters.

7.7.5.2

Surface water ingress into mined waste cells

The Surface Water Assessment and Management Plan and Addendum (SWAMP; Appendix N(A-1) and (A-2) was
developed in 2016, and has been enforced during operations. It outlines surface water management controls that
are followed in accordance with a surface water management procedure to prevent water ingress into mined cells.
The cell is surrounded by operational bunding and V-drains that where appropriate, drain collected surface water
to a sump. The water in the sump is then left to evaporate. When waste is being deposited, a roof canopy is
rolled into place to avoid or minimise rainfall entering the open cell.
If unmanaged, sheet flows from within the mine infrastructure area could directly impact the mining area, as
outlined in Appendix N(A-1). The 2016 modelled 100 year ARI peak flow of 3.93 m3/s at cross section one, would
be slow moving, 88 m wide and 90 mm deep. Operational bunding approximately 0.5 m high has been put in
place around open cells to prevent surface water flowing into the existing cell or future cells from overland sheet
flows. To date, no ingress of surface water has entered Cell One.
The results for cross section one suggests that even with an allowance of 500 mm and the overly conservative
peak flow, the minimum flood mitigation levee requirements at the eastern boundary of the mining area is lower
than the typical nominal 1.0 m safety bund area around a pit. Therefore, a safety bund has been strategically
located and constructed to act as both a safety bund and a flood mitigation levee (Figure 81). One levee has been
located on the northern boundary of the cells area and one on the eastern boundary to divert water away from the
cells area. Diverted water would infiltrate or pond in low-lying depressions where it would evaporate.
Cross sections two and three assessed potential surface water flow impacts from the northern perimeter of the
mining site. Modelled results for cross section two show that 1.63 m3/s discharge would flow at a depth of
approximately 230 mm over a 27 m width. The natural topography of the site, surface water flows would travel
against the northern perimeter of the plant site until it reaches a ground level of 473 AHD where it would spread
over approximately 375 m width, pond and infiltrate. Residual water, under this modelled scenario, would flow
towards lower ground to the west of south-west and away from the mine area.
Cross section three modelling results show surface water flowing to the southern perimeter of the mine area.
Here, peak flows would be approximately 3.25 m3/s at a depth of 110 mm. Like the modelled scenario for cross
section two, flows are expected to drain away to the west, southwest and away from the mine area.
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The natural characteristics of the site are the main mechanism for groundwater protection. The proposal location
was selected largely due to the lack of surface and ground water. As described in section 7.4, the position of the
development envelope in the regional landscape, the topography, low rainfall, high evaporation rate, high average
temperatures, the site geology and soil types act as a natural deterrent to the establishment of a groundwater table
or anything more significant than ephemeral surface water flows or ponded areas.
When individual cell locations are drilled prior to blasting, Tellus will maintain a sufficient buffer of kaolinised
material between the bottom of the cells and above the top of the unweathered/fresh granite. This is achieved
through mine planning and grade control drilling. The location of each future drill-hole would be surveyed so that
any hole penetrations within the cell base are known, and any locations where ‘over-drilling’ below the cell floor
elevation has taken place can be carefully backfilled with compacted kaolinitic material. This process is
undertaken so that drilling activities do not provide preferential pathways of low permeability soil, in the unlikely
event that water entered a cell and generates leachate.
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Figure 81

Operational bunding adjacent to the Sandy Ridge Facility cells
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7.7.5.3

Leak/spill contamination of surface water

The Site is subjected mostly to easterly winds, clear skies and hot days. As outlined in section 7.3.4, maximum
temperatures during these summer months often exceed 40°C. Rainfall data recorded at the Facility since May
2015 indicates annual average precipitation of less than 300 mm and evaporation levels average over 2,000 mm
per annum.
Occasionally the fine hot weather is interrupted by rainfall, with the average annual rainfall being around 245 mm.
Rockwater’s (2016a) rainfall analysis suggests a 1 in 100 year event could see 176 mm of rainfall over a 72 hour
period. A 1 in 2,000 year event (probable maximum precipitation) would produce 285 mm of rainfall over the same
period. Infiltration rates into the sandy soils of the development envelope are estimated to be 500 mm per day
(Rockwater, 2016a), while the infiltration rates in the small clay pans present around the development envelope
are less, at between 24 mm and 120 mm per day.
Rockwater predicted that ponded surface water from even the highest rainfall events should infiltrate the surface
soils within around 12 hours. Any surface water is prevented from migrating vertically more than a few metres due
to the presence of the natural silcrete layer in undisturbed areas of the development envelope or the compacted
clay cap that would be present in the footprint of the cells. During subsequent dry periods, evaporation and
evapotranspiration acts to remove this rainfall infiltration from the top few metres of soil. Unless a leak/spill occurs
during or up to 12 hours after a large rainfall event, it is unlikely that any surface water would be present at the site
of a spill.
Direct contamination of surface water could occur from:
–

Leak or spill from a solid waste package.

–

Leak or spill of dangerous goods stored or used onsite (e.g. diesel).

–

Leak or spill of Class IV or Class V liquid wastes prior to immobilisation.

–

Overflow of a contaminated water pond or pad (i.e. when washing down containers), from a leak/crack in a
pond liner or from a cyclonic rainfall event which overflows contaminated water from ponds.

–

Waste spill during transfer to the cells.

The consequence of a solid waste spill occurring during or after rainfall is considered to be minor, as individual
waste packages are generally not of a large size (e.g. one drum holds approximately 200 L, and one bulka bag
holds a maximum of approximately 2 m3), and that operational areas (such as the warehouse or receivables pad)
have concreted and bunded areas, so in those cases, the spill would be small and unlikely to contact the
underlying soil.
If there is a leak or spill of waste material on the ground surface during or after rainfall, it has the potential to
spread the released material via run off to ponded areas. If left without clean up, the contaminated surface water
runoff would evaporate as well as infiltrate. The consequence of such an event would be the degradation of
surface water quality and potentially the soils across which the contaminated water flowed or ponded. If large
amounts of surface water were contaminated, this could lead to contamination of deeper soils. In the unlikely
event that a spill was not cleaned up adequately, residual contaminants could be left in the soil. The soil would
then be treated and managed in accordance with the Contaminated Sites Act 2003 (WA).
All except one of the depressions in the Facility area are located outside of operational areas where waste
packages would be handled or stored. The only depression within the operational area is located adjacent to the
internal site access road, and it is approximately 5.72 ha. V-drains constructed on each side of the road are
designed to contain stormwater from the road, preventing any potentially contaminated water resulting from a spill
directly entering the depression. Due to the semi-arid nature of the environment in which the Project is located,
and whilst it is possible that some localised contamination of surface water could occur if spill response and
remediation was inadequate, the fate for virtually any rainfall onsite during an incident would ultimately be
discharge to atmosphere by evaporation.
A more significant hazard would be a vehicle collision with truck that is carrying waste along the road between the
infrastructure area and the open cell. This could cause a waste material spill onto the surrounding road and cause
localised soil and water contamination. Solid material spills are relatively easy to be recovered when the ground is
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dry, however if a spill occurred during or after rainfall, or if the spilt material is a liquid, it would require more
significant and more urgent clean up.
In order to avoid spills from waste packages and avoid ongoing environmental impacts, all operators are trained
and familiar with spill control and clean up procedures. To minimise the likelihood of vehicle accidents, there is
onsite traffic management, including speed limits and two-way communication between all vehicles. Rapid cleanup of the spill ensures that the extent of the spill is minimised. With these measures in place, the likelihood of
ongoing soil contamination would be unlikely and the residual risk would be low.
The refuelling station consists of a diesel storage tank, pipelines and a bowser. Diesel is contained in a doubleskinned (self-bunded) above ground tank. The refuelling point for plant has a spill containment unit installed in the
ground to capture leaks during refuelling. The bowser is contained within a self-bunded skid unit. Spill kits are
available and the operators working in the area are trained in operating procedures on how to manage a spill
incident, and regular toolbox meetings are held as refresher training for operators. These measures reduce the
likelihood of spilt material affecting any surface water and the underlying soils, ensuring that the residual risk would
be low.
The consequence of a contaminated water overflow from a pond or a waste spill could be moderate as water
would likely infiltrate if the spill was not quickly recovered. As a result, deeper soils could be impacted by a spill,
which would take longer to clean-up than a surface spill. It is considered unlikely that contaminated overflow water
would impact on soil quality following the implementation of management measures such as:
–

Quality assurance/quality control testing of liners.

–

Engineering design (which includes the maintenance of a 500 mm freeboard in ponds) with the ponds are of
sufficient capacity to hold washdown and contaminated water).

–

Containment of overflow in a secondary sump.

–

Implementation of operational procedures including visual inspections of pond/sumps and washdown
procedures.

In the unlikely event of cyclonic rainfall, where there is a potential for overflow, water could be pumped from the
pond into tankers and removed from site prior to the heavy rainfalls occurring. To avoid a waste spill
contaminating water, wastes would not be transferred into the cells during heavy rainfall or while significant
surface water is still present in the infrastructure area, or on the internal access roads.
Management measures, as described in section 7.3.6, would be implemented to ensure correct handling and
storage of waste packages, to minimise the likelihood of leaks or spills. Engineered controls have modified
surface water flows to avoid surface water entering operational areas, where spills or leaks could occur.
The risks to the quality of surface water (and the soil beneath) are considered low given:
–

The lack of surface water receptors within and nearby the Facility.

–

That surface water flows are generated only under significant rainfall events.

–

The high rainfall infiltration rate into sandy soils.

–

The high evaporation rate for the area.

–

The small volume of a potential spill/leak in most cases.

Degradation of water quality is further minimised by the installation of diversion levees and operational bunding
which serves to divert uncontaminated surface water flows away from operational areas. Management procedures
assist to ensure that any spills/leaks would be rapidly detected and cleaned up effectively.

7.7.5.4

Contamination of groundwater from waste in disposal cells after capping

Due to site characteristics as outlined in section 7.3.4, it is unlikely that waste disposal operations could
realistically impact on groundwater quality.
Although still posing a very low risk of contamination, the only credible mechanism for the deposited waste to
contribute to impacts on groundwater quality is a failure of cell containment allowing water to enter the cell and
contact stored waste. As all waste to be deposited would be in a solid form, the likelihood of intractable waste
generating leachate is rare.
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Depending on the waste type and its form, almost all waste would be securely packaged before placement in the
cell as per the WAC documents (Appendix T(A-5), T(A-6), T(A-8) and T(A-9)). However, it can be assumed that
such packaging could degrade over time, and so the packaging itself can only be relied on to provide safeguards
during the period of placement, backfilling and capping of the cell. If in the unlikely event water enters the cell (e.g.
from significant and sustained infiltration of rainfall through the cell cap), it could enter the pores of the clay
material which surrounds the waste packages via compacted backfill.
This impact assessment has used the worse-case scenario, where if present in sufficient quantity, this water could
leach contaminants from the solid waste, at a rate determined by the quantity of water and the characteristics of
the waste. The resulting contaminated leachate could then migrate vertically through the kaolin clay until it
reached the surface of the underlying granite. It should be noted that the kaolin profile across the site is a very dry
and capable of absorbing and absorbing moisture. This means it has a large capacity to store and retain any
leachate that in the unlikely scenario that it may be generated.
A contamination of concern would occur where there is a source, a receptor and a complete pathway connecting
the two. To determine if any complete source to receptor pathways existed for contaminated leachate,
hydrogeological modelling (CyMod, 2016; Appendix P(A-1)); (Geo 9, 2019; Appendix O(A-9)) was undertaken was
undertaken using four scenarios:
–

Scenario 1 – Existing conditions: the objective was to establish that the model can replicate known conditions,
thereby confirming that the model correctly simulated the conceptual hydrogeology, which reduces
uncertainty in Scenarios 2, 3 and 4. Two cases were simulated: A) using estimated material properties based
on soil characteristics, and B) material properties were adjusted based on no runoff of rainfall from a 50 mm
event over 12 hours and vegetation being present on the cap.

–

Scenario 2 – Backfilled and capped cell: lower boundary sensitivity: the objective was to simulate a backfilled
and capped cell and quantitatively assess the sensitivity of infiltration and seepage to changes in the model’s
lower boundary condition. The lower boundary represented the top of the unweathered/fresh granite.

–

Scenario 3 – Backfilled and capped cell: estimate of infiltration and seepage: the objective was to simulate a
backfilled and capped cell and estimate the infiltration through the compacted clay cap and seepage through
the compacted kaolin layer 7 m below the surface (referred to in the modelling report as the ‘kaolinised
granite seal’) into the granular material that surrounds waste packages.

–

Scenario 4 – Backfilled and capped cell: high conductivity topsoil and waste rock: the objective was to
simulate a backfilled and capped cell and estimate the infiltration through the compacted clay cap and
seepage through the kaolinised granite seal into the granular material that surrounds waste packages, using a
hydraulic conductivity of 5 x 10-5 m/s for the topsoil, yellow clayey sand and laterite layer that sits on the clay
cap.

Daily rainfall inputs for the modelling were:
–

Scenario 1 used 20 years of historic climate data starting in 1995 (as shown in Figure 4 of Cymod, 2016).

–

Scenarios 2 to 4 used repeated cycles of the 10 wettest years since 1890 (Figure 29). This climate sequence
was used, and it is likely to have resulted in a conservative (i.e. larger than would actually occur) estimate of
infiltration and seepage under high rainfall conditions.
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Figure 82

Predicted vertical flux of water through the existing natural weathered profile
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Table 80

Ten wettest years since 1890

Year

Rainfall (mm/annum)

1992

553.8

1999

521.2

1995

499.6

1963

476.6

1974

443.2

1975

412.9

2011

411.6

1915

405.6

2000

399.8

2006

386.9

7.7.5.4.1

Scenario 1 Case A (properties estimated from soil characteristics)

Based on a 100-year simulation using repeated cycles of the last 20 years of historical rainfall data (1995–2015),
the soil moisture (as the volumetric fraction of water in a unit volume of soil) is predicted to be 2% to 8% after 100
years in the topsoil, yellow clayey sand and laterite layer. Silcrete is expected to have a soil moisture content of
2% after 100 years. Based on the water balance, most rainfall is evaporated with infiltration into the topsoil/subsoil
layer estimated at 0.05 mm/year.
The infiltration below the silcrete layer, which is indicative of rainfall recharge, is modelled on average to be
0.017 mm/year. This modelling result was consistent with the average rainfall recharge, estimated based on a
chloride mass balance, which indicated a range from 0.0036 mm/year to 0.10 mm/year. The predicted vertical flux
of water under Case A is illustrated in Figure 82.
There is increased saturation at the top of the silcrete, due to the low hydraulic conductivity of this material. The
saturation profile confirms that for the climatic conditions simulated and the characteristics of the soil column, it is
unlikely that a saturated aquifer would occur either perched above the silcrete or at the interface between
weathered and unweathered granite (refer to Figure 82).
The modelling predicts that only 2% to 26% of the pore space of the topsoil, yellow clayey sand and laterite layer
would be saturated after 100 years. This means the existing geological materials would remain unsaturated.
The low moisture content of soils at Sandy Ridge results in very low unsaturated hydraulic conductivity (i.e. due to
very large suction pressures > 10,000 kilopascals [kPa])), which reduces water flow in these soils.
7.7.5.4.2

Scenario 1 Case B (soil properties adjusted to reflect no run-off from a 50 mm rainfall event
over 12 hours)

Based on a 100-year simulation, the soil moisture and the existing silcrete is predicted to be 2% after 100 years in
the topsoil, yellow clayey sand and laterite layer. Based on the water balance, most rainfall is evaporated, with
infiltration into the topsoil of 0.175 mm/year. The infiltration below the silcrete layer, which is indicative of rainfall
recharge, is on average 0.125 mm/year. The higher recharge in this scenario results from greater surface
infiltration.
There is increased saturation at the top of the silcrete, due to it having low hydraulic conductivity. The saturation
profile confirms the modelled climatic conditions would not result in groundwater occurring either above the silcrete
or at the interface between weathered and fresh granite. The low moisture content of the soils results in very low
unsaturated hydraulic conductivity (i.e. due to very large suction pressures greater than 10000 kPa), which
reduces water flow in these soils.
The modelling predicts that only 2% to 28% of the pore space of the geological materials would be saturated after
100 years, indicating these geological materials would remain unsaturated.
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7.7.5.4.3

Discussion – Scenario 1 Case A and Case B

The results of Scenario 1 Cases A and B are consistent with measured water content of sampled soils from
exploration holes drilled across the development area, which showed a soil moisture content ranging from 10% to
12% below 6 m BGL. These percentages indicate the soils at Sandy Ridge are very dry.
The reason the geological materials are unsaturated is attributed to the semi-arid environment in which they are
located. Sporadic rainfall events (which may be intense) currently result in local runoff, and some infiltration of
rainfall into the thin aeolian surface sand. However, during subsequent dry periods, evaporation and
evapotranspiration acts to remove this rainfall infiltration from the top few metres of soil, which results in little if any
net recharge into the soil profile below the silcrete layer (silcrete acts as an aquitard). Therefore, the natural
rainfall/evaporation cycle is:
–

Rainfall infiltrates and migrates vertically to the silcrete layer where its velocity is slowed due to the silcrete
being relatively impermeable.

–

The silcrete is typically within 3 m of the surface, which ensures that any infiltrated water in the soil above the
silcrete remains close to the surface where it is subject to evaporation and evapotranspiration.

The Scenario 1 results are consistent with the conceptual hydrogeology and confirm that the model is a
reasonable analogue of the existing conditions at the site. Following this confirmation CyMod (2016) then
continued simulations with Scenarios 2 to 4 to examine how water would infiltrate the constructed cell, that is, a
backfilled and capped cell, and estimated seepage rates.
The Scenario 1 Case A and B results suggest in the existing natural environment, all geological materials remain
unsaturated. These modelling results correlate well with the results of the exploration drilling and the
hydrogeological assessment (Rockwater, 2015) which suggests the absence of a groundwater aquifer in the
saprolite.
7.7.5.4.4

Scenario 2 – how sensitive is water infiltration and seepage to a change in condition of the
unweathered/fresh granite?

This scenario was run using three different conditions:
–

No flow at the lower boundary, which represents impervious unweathered/fresh granite.

–

A specified pore pressure at the lower boundary, which represents elevated saturation at the base of the
model (water sitting atop or emanating from unweathered/fresh granite).

–

Unit gradient at the lower boundary, which represents low topographical gradient (e.g. slope or low point) of
the unweathered/fresh granite for drainage to depth.

The Scenario 2 results indicate that under all conditions all geological materials remain unsaturated. The water
balance shows that the lower boundary condition has no significant impact on the surface boundary change in
flows, but does affect the change in storage:
–

For the no flow lower boundary (condition 1 above), the change in storage is associated with
evapotranspiration of water from shallow soils.

–

For the specified pressure boundary (condition 2 above), the saturation in the weathered granite has
increased from 12% to 22% due to the lower suction pressure at the boundary over the 20 years compared to
the initial condition.

–

For the unit gradient (condition 3 above), storage has decreased due to drainage and evapotranspiration.

In effect the model predicts that all of the geological materials remain unsaturated. In general, the lower boundary
condition has limited effect on the vertical fluxes, other than for the unit gradient, which tends to increase the
vertical flux below the compacted kaolinised granite seal due to the lower saturation in this region and deep
drainage.
7.7.5.4.5

Scenario 3 –what is the water infiltration and seepage rate into and out of a cell?

In assessing potential impacts on groundwater, it is important to consider whether the climate is likely to remain
the same as current day, or whether changes are likely to occur. It is possible that the semi-arid climate of Sandy
Ridge could become wetter in future years, and this may affect the infiltration and seepage rates of water into and
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out of the constructed cell. As described earlier, to account for a worst-case wetter climate, the modelling
assumed repeated sequences of the 10 wettest years since 1890 to estimate the movement of water that passes
through the cell (i.e. vertical flux) (Figure 29).
Scenario 3 results indicate that all geological materials remain unsaturated after 100 years. Based on the water
balance, 69% of rainfall runs off the cell cap and is evaporated, with 31% recharging the shallow surface soils.
Infiltration, net recharge to the topsoil/subsoil, is 1.4 mm/year. Vertical flow below the clay cap is 0.8 mm/year,
which flows vertically via the compacted silcrete and laterite backfill to the compacted kaolinised granite seal. The
vertical flux below the compacted kaolinised granite seal is 0.008 mm/year. This seepage is larger than that
estimated for the natural system (0.0017 mm/year), due to the higher hydraulic conductivity of the clay cap and
kaolinised granite seal compared to the silcrete.
Based on a seepage rate of 0.008 mm/annum into the waste storage area, over the surface area of a cell
(7,200 m2), model results predict about 0.058 m3/year (58 L/year) of seepage (in a worst case wetter climate) may
enter the environment as vertical leakage. This vertical leakage could:
–

Be stored within the unsaturated weathered or fresh granite and form a groundwater mound.

–

Flow laterally to the north-west following the topography of the fresh granite.

It would be assumed that most of the seepage is retained in the unsaturated weathered granite (i.e. the saprock)
directly beneath the cell. The characteristics of the saprock are:
–

It is on average about 10 m thick across the cell area.

–

Has a porosity of 0.35 (35 pu).

–

Initial saturation of 0.1 su (0.1 %).

This suggests that this material may become fully saturated in about 400,000 years given the estimated seepage
rate.
Conversely, this seepage could be modelled as flows in a thin saturated layer:
–

Horizontally to the north-west.

–

Under a prevailing gradient of 0.001.

–

Through fractures having 1% porosity.

–

With an average hydraulic conductivity of 4 x 10-6 m/s.

This equates to a groundwater velocity of 4 x 10 -7 m/s, indicating a travel time of about 6,000 years to the most
likely exposure point (75 km to the north). In the absence of connected fractures, and flow in the porous
weathered granite, the travel time would increase to more than 200,000 years. In either case, the model results
suggest the magnitude of seepage potentially emanating from the cell (under wetter climate conditions) is unlikely
to mound or move far from the site for a long period of time (centuries).
In reality, these predictions are based on highly conservative assumptions (such as the use of rainfall data from
the 10 wettest years since 1890), and it is considered highly unlikely that a saturated aquifer would ever be
created. In the absence of saturation and due to the dry nature of the saprolite overlying the fresh granite, there
would be no ability for water to migrate away from the base or sides of the waste cells.
7.7.5.4.6

Scenario 4 – what if the topsoil/subsoil is more permeable than we expect?

CyMod (2016) simulated the topsoil/subsoil layer with a higher hydraulic conductivity of 5 x 10 -5 m/s, using the
same parameters as Scenario 3 and repeated sequences of the 10 wettest years of climate data (Figure 29). In
addition, the top of the cell is modelled as flat, which eliminates runoff.
The results indicate that with a more permeable soil layer, the geological materials still remain unsaturated after
100 years, though there is increased saturation at the top of the compacted mottled clay cap, and in the
compacted kaolinised granite seal, due to the low hydraulic conductivity of these materials.
Given that the materials are unsaturated, the simulated pressure head is negative, which means that the water is
not being pushed down through the clay materials. As a result, it was considered unlikely that a saturated aquifer
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would develop either perched on top of the compacted clay layers or at the interface between weathered and
unweathered/fresh granite.
7.7.5.4.7

Summary of pathways

There are several hydrogeological aspects that would influence the flow of water through a waste cell:
–

Amount of recharge on the cell surface which is directly affected by rainfall, runoff and evapotranspiration.

–

Infiltration rate of water through the compacted clay cap.

–

Infiltration rate of water through the kaolinised granite seal located approximately 7 m below the ground
surface.

–

Seepage rate of water at the base of the cell.

A saturated zone would be required in order to induce a plume of contamination. As shown in the four scenarios
described above, the geological materials are not predicted to reach saturation even under a wetter climate than
currently experienced.
In the worst-case scenario, if leachate was generated, Scenario 3 predicts there is:
–

Sufficient storage capacity in the saprock directly beneath the cell, to hold seepage for 400,000 years
(assuming it moves at a rate of approximately 0.058 m3/year).

–

If water moves to the north-west it would take at least 6,000 years to travel to the most likely exposure point
(75 km to the north). In the absence of connected fractures, and flow in the porous weathered granite, the
travel time would increase to more than 200,000 years.

The model results suggest the magnitude of seepage potentially emanating from the cell (under wetter climate
conditions) is unlikely to mound or move far from the site for a long (centuries) period of time.
There are no groundwater bores in the region, with the exception of bores for monitoring purposes at the IWDF
(5.5 km east of the development envelope) and water supply bores at the Mount Dimer gold mine, greater than
23 km from the development envelope. This suggests there are no other registered users of groundwater in the
vicinity of the Proposal.
The stored waste is a potential source of contamination, if a sufficient quantity of water infiltrates the cell and
leaches contaminants from the waste packages. The stimulations indicate the natural soil materials used to
construct the cell remain unsaturated even using the very conservative climate conditions that were modelled (i.e.
using the wettest 10 years on record to model a 100 year period). Infiltration and seepages rates of water are very
low. Assuming a 7,200 m2 surface area of a cell, this flux equates to 58 L/year of seepage averaged across the
cell area under rainfall conditions of continuous wettest years recorded for 100 years.
The saprock beneath the cell has sufficient capacity to hold this volume of water for 400,000 years. If the storage
capacity is exceeded, then contaminated water would take between 6,000 and 200,000 years, depending on
connectivity of fractures to migrate 75 km (note that for much of this distance, the water would be in contact with
extremely dry unsaturated clay which would tend to act like a sponge and take up any free water). No receptors
have been identified 75 km north of the development envelope. The site selection criteria and engineering design
of the cells would ensure ecological and social values of the development envelope are maintained and protected.

7.7.5.5

External recharge

Entry of water into a future waste cell from external sources but not from any mechanism described above, is not
considered a credible risk for the following reasons:
Control of ground penetrations – all site operational activities are managed and regulated under the Facility’s
Operating Licence. This includes measures to reduce the opportunity to infiltrate the kaolinised granite, or if they
do, they are of limited duration and will be actively managed through site procedures.
Incompatible land uses nearby will be managed – land use at Sandy Ridge and its surrounds are either protected
by designated WA government buffer zones. It is expected these will continue to be applied to the Site making
any future development incompatible with a Class V intractable waste facility.
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7.7.5.6

Impacts on wetlands and salt lakes

There are no wetlands or salt lakes within the development envelope.
Surface water flow which is only generated in an extreme rainfall event is likely to follow the natural topography
and evaporate or infiltrate within 12 hours (Rockwater, 2016a). The flow trajectory of the natural topography is
generally to the north to north-west. There are salt lakes within the vicinity (i.e. 50 km) of the development
envelope.
A paleo channel (old or ancient channel) exists approximately 16.5 km east of the cells which joins to Lake Ballard,
a salt lake, approximately 112 km north-west from the development envelope. However, the paleo channel is on
the opposite side of a hill (approximately 515 m AHD) to the development envelope (approximately 460–490 m
AHD). Surface water flow is unlikely to move up gradient and over a hill, and would ultimately in this scenario
infiltrate into surficial sands (at a rate of 500 mm/day) or evaporate. As described previously the arid nature and
high evaporation and evapotranspiration regime in the region means that little if any water would infiltrate beneath
the silcrete. Therefore, it is highly unlikely contaminated or uncontaminated surface water would reach the paleo
channel or Lake Ballard, and therefore neither would be affected by the Proposal.

7.7.6

Proposed mitigation, management and monitoring measures

Tellus is committed to the identification and implementation of mitigation, management and monitoring measures
to avoid or reduce potential negative impacts to inland water values.

7.7.6.1

Groundwater monitoring

The Proponent’s long-term outcome is to safeguard the long-term integrity of local and regional soils and
groundwater. This will be achieved by implementing the objectives of the approved LMMP and DGMMP.
Monitoring of the existing seven bores shown in Figure 66 will be conducted for the life of the Proposal. It is
anticipated the number of groundwater bores will increase as the number of waste cells are constructed. The
monitoring bores in Figure 66 are located above the silcrete, within the kaolin clay and, one deeper bore is located
in the unweathered granite.
Baseline hydrogeological modelling undertaken is verified by the above monitoring program and, the collecting soil
moisture data and temperatures at various depths above the silcrete to establish soil moisture profiles during rain
events and subsequent dry periods. This data is used to calibrate future unsaturated flow modelling. Future
modelling would also incorporate the unsaturated hydraulic conductivity properties of silcrete (once a stockpile of
silcrete is available for sampling at the commencement of mining) and backfill material.

7.7.6.2

Flood flows

Tellus actively monitors the success of the diversion levees, operational bunding, V drains and sumps in line with
its OEMP.
The Site’s flood mitigation levee has been constructed and is approximately 545 m long with the highest point
been 0.60 m high. On average, the levee is 0.50 m high.
At crossing points on the access road, standard floodway and culvert systems have been or will be constructed to
manage potential sheet flows.

7.7.6.3

Potential infiltration of surface waters

Retaining water near the surface is important to allow surface water to evaporate / evapotranspire. By doing this,
it would reduce potential recharge to less than 0.1 mm/year below the clay cap area.
Groundwater and climate monitoring would continue through the operation of the Project. Soil moisture probes
were installed in 2017 to establish soil moisture profiles during rain events and dry periods, at various depths.
Tellus would continue to run analysis of both winter and summer soil moisture data to validate soil moisture
profiles at the Sandy Ridge site.
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7.7.6.4

Trigger and contingency actions

If a 1 in 100 ARI event (approximately 136 mm over 24 hours) or larger is forecast, a review is conducted of the
incoming waste to be accepted during that period, and of the scheduled movement of waste into the cell for
disposal and permanent isolation. A risk assessment is undertaken to eliminate potential for spills and, where
appropriate, scheduled activities may be postponed. Mining and the permanent isolation of waste are temporarily
deferred until the groundwater source is identified and can be protected or until it is confirmed that activities would
not significantly affect the groundwater or that the presence of the groundwater does not compromise operational
safety.

7.7.6.5

Impact mitigation

The following mitigation measures are, and will continue to be implemented:
–

Safety/abandonment bunding installed which also acts as a flood mitigation levee;

–

V-drains installed to drain collected surface water to a sump, which then evaporates;

–

Waste deposition cells being surrounded by operational bunding;

–

A roof canopy being in place to prevent rainfall entering the open cell;

–

Relatively small individual waste package sizes in relation to potential spill sizes;

–

Barriers in place around the temporary waste storage areas;

–

Bunding at the Waste Immobilisation Plant;

–

Spill response procedures in place;

–

Kaolinised material will remain in situ between the bottom of the cells and above the top of the
unweathered/fresh granite;

–

Any locations where ‘over-drilling’ below the cell floor elevation has taken place are carefully backfilled with
compacted kaolinitic material;

–

Unloading, handling or temporary storage of waste packages prior to disposal and permanent isolation in a
cell is undertaken under cover on bunded concrete floors;

–

Stormwater ponds to manage stormwater runoff; and

–

Compacting and capping the waste cells with a three metre layer of low permeability clay to prevent the
ingress of water from rainfall.

The avoidance of groundwater contamination was the most important management consideration during Site
selection. The Site has no surface water receptors, no regional aquifer, low rainfall and no flooding. The natural
clay would act as a natural barrier to seepage of any leachate and geology under the clay has sufficient storage
should any contamination event occur. The unsaturated soils provide storage capacity for any minor amounts of
water or leachate that may migrate vertically or horizontally from the cells. Without a saturated aquifer, lateral
movement of contaminated water from the immediate vicinity of the cells is highly unlikely.
Following closure of the cells, completion of subsidence and revegetation monitoring, cells are expected to be
stable, with no water ingress. Landform evolution modelling (Landloch, 2016; Appendix K(A-1)) predicts that after
10,000 years there is relatively little change to the clay domes and the landform is likely to be stable over the very
long term with a low erosion potential. Therefore, the groundwater and surface water environment of the
development envelope are maintained both during operations and for geological time following closure.

7.7.6.6

Impact management

Tellus has developed and implements a SWAMP (Appendix N(A-1) and N(A-2)). Management controls are in
place to prevent water ingress into the mined cell during operation, and spill response procedures are in place.
Should a 1 in 100 ARI event (approximately 136 mm over 24 hours) or larger be forecast, a review is conducted of
the incoming waste to be accepted during that period, and of the scheduled movement of waste into the cell for
disposal and permanent isolation. A risk assessment is undertaken to eliminate potential for spills and, where
appropriate, scheduled activities may be postponed. Shipping containers delivered during this period would
remain unopened until the rainfall event passes.
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In the unlikely event groundwater is detected in the weathered granite profile, a review of the hydrogeological
modelling is triggered to ascertain the groundwater source. Mining and the permanent isolation of waste are
temporarily deferred until the groundwater source is identified and can be protected, or until it is confirmed that
activities would not significantly affect the groundwater, or it is determined that the presence of the groundwater
does not compromise operational safety.
Shipping containers delivered during this period would remain unopened until the rainfall event passes.
In the unlikely event groundwater is detected in the weathered granite profile, this would trigger a review of the
hydrogeological modelling to ascertain the groundwater source. Impact monitoring
As outlined in the 2016 PERR, the annual monitoring of seven bores will be conducted for the life of the Proposal.
Shallow monitoring bores have been installed around contaminated water ponds, to monitor for any leaks in the
liner. monitoring would continue for over the course of the Proposal. This involves collecting daily data of the
following parameters:
–

Maximum and average wind speed.

–

Average wind direction.

–

Maximum peak wind gust.

–

Maximum, minimum and average relative humidity.

–

Maximum, minimum and average air temperature.

–

Maximum rain and total rain.

Subsidence monitoring of the capping systems of completed cells are undertaken on an annual basis in
accordance with the Waste Facility Decommissioning and Closure Plan (Appendix Y(A-4)).
In the initial years of operation, the proponent would monitor the success of the diversion levees, operational
bunding, V drains and sumps, and would correlate measured peak flow rates with weather data obtained from the
onsite weather station to corroborate the hydrological modelling. Data are used to verify adequacy of surface
water flow predictions (i.e. that Lake Ballard are unaffected even during extreme rainfall events).
Hydrogeological modelling are verified by collecting soil moisture data and temperatures at various depths above
the silcrete to establish soil moisture profiles during rain events and subsequent dry periods. This data are used to
calibrate future unsaturated flow modelling. Future modelling would also incorporate the unsaturated hydraulic
conductivity properties of silcrete (once a stockpile of silcrete is available for sampling) and backfill material.
Groundwater and climate monitoring would continue through the operation of the Proposal. Moisture probes are
monitored to establish soil moisture profiles during rain events and dry periods, and at various depths – these were
installed in April 2016. An analysis of both winter and summer soil moisture data are undertaken to validate soil
moisture profiles at the Sandy Ridge site.

7.7.7

Predicted environmental outcome

The Sandy Ridge Proposal was specifically located in this site because of the absence of a groundwater aquifer as
well as there being no significant surface water features. The remoteness, the geology and the arid characteristics
of the site (as well as other characteristics) have made it an ideal site for a geological repository.
Following on from site selection, Tellus commissioned modelling using very conservative rainfall/climate
assumptions of the hydrogeological regime of both the existing natural environment, and long-term performance of
the constructed cells under a range of scenarios. The unsaturated soils were shown to provide storage capacity
for any minor amounts of water or leachate that may migrate vertically or horizontally from the cells. Without a
saturated aquifer, lateral movement of contaminated water from the immediate vicinity of the cells was considered
to be highly unlikely.
Surface water management measures (e.g. roof canopy, operational bunding, V-drains and sumps) have been
implemented to protect surface water quality, by ensuring it is diverted from operational areas. Due to the high
temperature environment of the site, surface water evaporates relatively quickly or infiltrates. Infiltrated water is
then understood to be evaporated over time. If surface water flows are ever generated during extreme rainfall
events, they are likely to pond in low-lying depressions, and evaporate and infiltrate.
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Tellus notes that the Facility is regulated under Part V of the EP Act (Operating Licence L9240/2020/1) and that
additional conditions have been applied. These include additional requirements on waste acceptance, emissions
and waste storage structures.
Following closure of the cells, and the completion of subsidence and revegetation monitoring, the surface of the
cells is expected to be stable, with no significant water ingress. Landform evolution modelling (Landloch, 2016;
Appendix K(A-1)) predicts that after 10,000 years there would be relatively little change to the clay domes and the
landform is likely to be erosionally stable over the very long term. Therefore, the groundwater and surface water
environment of the development envelope would be maintained both during operations and for geological time
following closure.
With the implementation of the proposed mitigation and management measures listed above and those applicable
from section 7.3.6, the EPA’s objective to maintain the quality of groundwater and surface water are achieved.
Due to the fact, the site is void of groundwater and surface water features, there are no residual impact on these
environmental values as a result of the Proposal.

7.8

Key environmental factor – Social Surroundings

7.8.1

EPA objective

The EPA’s environmental objective for the factor Social Surroundings is: “To protect social surroundings from
significant harm”.
The objective recognises the importance of ensuring that social surroundings are not significantly affected as a
result of implementation of a proposal or scheme.

7.8.2

Relevant principles, policy and guidance

Considerations for EIA for the factor Social Surroundings include:
–

Application of the mitigation hierarchy to avoid or minimise impacts on social surroundings, where possible.

–

The aesthetic, cultural, economic and/or social values which may be impacted, and whether those values are
significant.

–

The contribution that implementation of the proposal or scheme may make to existing or predicted cumulative
impacts to aesthetic, cultural or social values.

–

That emissions of noise, odour or dust are considered in the context of relevant legislation, criteria or
standards.

–

The level of confidence with which the predicted impacts to social surroundings have been made, and what is
the risk should those predictions be incorrect.

–

Whether proposed management or mitigation of impacts to aesthetic, cultural, economic and/or social
surroundings is technically and practically feasible.

Potential issues considered in this EIA process are:
–

Predicting the impacts of noise and dust.

–

Separating industry and sensitive land uses.

–

Cumulative emissions.

–

Identifying Aboriginal sites and significant cultural associations.

The EPA considers that the following current environmental guidance relevant to its assessment of the proposal
for this factor is:
•

Environmental Factor Guideline – Social Surroundings (EPA, 2016e).

This section assesses the potential impacts on Social Surroundings during the operation of the Proposal, given
that construction of the infrastructure has been undertaken, and that the Sandy Ridge Facility has already
commenced operations.
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Social Surroundings, is defined in the Environmental Factor Guideline: Social Surroundings (EPA, 2016e), as
the social surroundings of man 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.
In effect, this means that for Social Surroundings to be considered in EIA, there must be a clear link between a
proposal or scheme’s impact on the physical or biological surroundings and the subsequent impact on a person’s
aesthetic, cultural, economic or social surroundings.
This section reviews where there may be a link between the Proposal’s impact on the physical or biological
surroundings and a person’s aesthetic, cultural, economic, or social surroundings.
Mitigation and management measures are identified to avoid or reduce potential impacts in line with the objective
‘to protect Social Surroundings from significant harm’.

7.8.3

Studies and assessments

This section draws on a number of comprehensive studies, assessments, plans and procedures as listed in Table
81.
Table 81

Social surroundings studies and assessments

Social Surroundings Studies and Management Plans

Appendix

Sandy Ridge Project – Report on an Aboriginal Heritage Survey (JCHMC, 2015; Appendix Q(A1))

Appendix L(A-1)

Sandy Ridge Facility – Operational Environmental Management Plan (Tellus, 2021)

Appendix X(A-3)

Sandy Ridge Facility – 2021 environmental risk assessment (Tellus, 2021)

Appendix F(A-2)

Sandy Ridge Facility – Waste Acceptance Policy (Tellus, 2016)

Appendix T(A-1)

Sandy Ridge Facility – Chemical Waste Acceptance Criteria (Tellus, 2020)

Appendix T(A-5)

Sandy Ridge Facility – Chemical Waste Acceptance Procedure (Tellus, 2020)

Appendix T(A-6)

Sandy Ridge Facility – Radiological Waste Acceptance Procedure (Tellus, 2020)

Appendix T(A-7)

Sandy Ridge Facility – Radiological Waste Acceptance Criteria (Tellus, 2021)

Appendix T(A-8)

Certification of Sandy Ridge Radiation Plan (Forcefield Services, 2021)

Appendix R(A-5)

Sandy Ridge Facility – Waste Acceptance Policy (Tellus, 2016)

Appendix T(A-1)

Sandy Ridge Facility – Waste Zoning Guide (Tellus, 2020)

Appendix T(A-9)

Closure Plans
Sandy Ridge Facility – Mine Closure Plan (Tellus, 2019)

Appendix Y(A-3)

Sandy Ridge Facility – Waste Facility Decommissioning Closure Plan (Tellus, 2020)

Appendix Y(A-4)

Radiation Studies
Sandy Ridge Facility – Baseline Radiation and Metals Report E16/440, M16/540 (Terra Search, 2016)

Appendix J(A-1)

Sandy Ridge Facility – Radiological Risk Assessment: Worker Dose Assessment (Hygiea Consulting,
2016)

Appendix R(A-3)

Sandy Ridge Facility – Radiological Risk Assessment: Post Closure (Hygiea Consulting, 2016)

Appendix R(A-4)

Sandy Ridge Facility – Outline Operating Strategy (Tellus, 2016)

Appendix V(A-1)

Sandy Ridge Facility – Review of the Design of the Disposal Facility (Eden Nuclear and Environment,
2016; Appendix)

Appendix Z(A-1)

Sandy Ridge Facility – Baseline environmental gamma radiation survey of the proposed first waste
cell (Radiation Professionals Australia, 2020)

Appendix J(A-2)

Other Studies
Sandy Ridge Facility – Drinking Water Quality Management Plan (Tellus, 2016)

Appendix W(A-1)

Sandy Ridge Facility – Construction Air Quality Management Plan (Tellus, 2019)

Appendix W(A-2)
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Social Surroundings Studies and Management Plans

Appendix

Sandy Ridge Facility – Operational Plan Ventilation Management (Tellus, 2019)

Appendix W(A-3)

Health Hygiene Management Plan (HHMP) – 2020 Tellus (Tellus, 2019)

Appendix W(A-4)

Potable Water Management Plan (Tellus, 2021)

Appendix W(A-5)

Sandy Ridge Facility – Drinking Water Quality Management Plan (Tellus, 2016)

Appendix W(A-1)

Sandy Ridge Emergency Response Plan (Tellus, 2020)

Appendix AA(A-2)

Sandy Ridge Project – Traffic Management Plan (Tellus, 2019)

Appendix S(A-1)

Sandy Ridge Project – Access Roads - Traffic Management Plan (Tellus, 2019)

Appendix S(A-2)

Sandy Ridge Project – s38 Increase to Gate Capacity Transport Impact Assessment (GHD, 2021)

Appendix SA-3)

Transport Management Plan (GHD, 2021)

Appendix S(A-4)

Sandy Ridge Project – Review of the Design of the Disposal Facility (Eden Nuclear and Environment,
2016)

Appendix Z(A-1)

Sandy Ridge Landform Evolution Modelling (Landloch, 2016)

Appendix K(A-1)

Sandy Ridge Project – Environmental Management Policy (Tellus, 2021)

Appendix X(A-2)

An Aboriginal Heritage Survey of Tellus Sandy Ridge Project (John Cecchi Heritage Management Consultancy,
2015; Appendix Q(A-1)) was undertaken with representatives of the Kapam Native Title Group, Kelamaia
Kabu(d)n and Widji Group within the entire development envelope of the Sandy Ridge site to assess the heritage
values of the development envelope, and to identify the potential presence of cultural heritage items within the
development envelope. The cultural heritage investigation included:
–

A desktop review of previous heritage surveys and relevant heritage databases to determine whether there
are any listed heritage sites within or in close proximity of the development envelope.

–

A field survey consisting of pedestrian transects in consultation with representatives of the Kapam Native Title
Group, Kelamaia Kabu(d)n and Widji Group.

–

The field survey was conducted via pedestrian transects aligned North-South, spaced 50 metres apart.
Ground visibility was good, with an average of 50%. Given the survey methodology and ground visibility, it is
expected that any sites with surface expressions would have been identified during the survey.' i.e. a
theoretical complete ground coverage was achieved”.

A further Terra Rosa archaeological and ethnographic survey was undertaken in 2019 (Appendix Q(A-3)), over
eight areas across the Sandy Ridge Project areas. Both assessments of included a desktop review of publicly
available information and a review of relevant heritage databases to determine whether there are any listed
heritage sites within or in close proximity to the development envelope European heritage.
A Traffic Impact Assessment (GHD, 2021; Appendix S(A-3)) was carried out as follows:
–

Estimate the traffic movement to/from the site.

–

Assess existing and predicted future traffic volumes on external road network.

–

Forecast truck traffic (road trains to 36.5 m) on the road network

–

Assess the Mt Walton Road/Great Eastern Highway intersection.

–

Review the Main Roads Crash Analysis Reporting System data.

–

Review traffic management on frontage streets.

–

Review of Government of Western Australia Department of Mines and Petroleum Resources Safety Overview
of Dangerous Goods - Reportable Situations and Incidents.

–

Assess the surrounding road network as to whether it can accommodate the forecast traffic associated with
the proposal.

The assessment has also been prepared with reference to the applicable standards, guidelines and procedures
listed in section 4 and in accordance with the requirements set out in the ESD (Appendix A(A-1))).
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7.8.4

Existing environment

This section describes the social surrounding aspects related to the development envelope area. It also considers
the wider aspects of the surrounding region.

7.8.4.1

Heritage

Aboriginal Heritage surveys of the Tellus Sandy Ridge Project were undertaken in two parts.
–

Checchi survey undertaken in 2015 (Appendix Q(A-1)).

–

Terra Rosa survey undertaken in 2019 (Appendix Q(A-3)).

Both found that there were no known records of heritage items (Aboriginal or European) within the development
envelope as confirmed via online database searches (WA Department of Aboriginal Affairs [now DPLH] Site
Register, State Heritage Register [inHerit], World Heritage Register, National Heritage Register, Commonwealth
Heritage Register and the Australian Heritage Database).
Field surveys were conducted within the development envelope in consultation with representatives of the Kapam
Native Title Group, Kelamaia Kabu(d)n, Widji Group and Marlinyu Ghoorlie Group. No sites of Aboriginal heritage
were identified during the Checchi survey. Two isolated artefacts were identified and recorded within the Project.
These artefacts were not considered to constitute Aboriginal heritage sites and no further action was
recommended in their regard.
Of the eight sites surveyed by Terra Rosa, one was not able to be cleared at the time of the survey. This site was
identified as a potential ‘men-only’ ethnographic site, and site avoidance was requested until its ‘men’s
ethnographic values’ could be defined. Note that this location is within the IWDF Access Road Reserve 44102
approximately 60 km south of the Facility and not part of the development envelope therefore is not discussed
further.
At the time of the 2016 PERR, there were no registered native title claims over the development envelope
(Government of Western Australia, 2015). Subsequently, the Marlinyu Ghoorlie Claim was successfully registered
in 2019. Tellus and the Marlinyu Ghoorlie Claim Group have executed and implemented a Native Title Agreement
and an Aboriginal Heritage Protection Agreement.

7.8.4.2

Land use

The land within the development envelope was vacant and undisturbed Crown Land prior to the development of
the Facility. The water pipeline route was developed across a portion of the former Jaurdi Pastoral Lease,
managed by DBCA (formerly DPAW).
Land use in the vicinity of the development envelope includes vacant and undisturbed Crown Land in addition to
the Mount Walton East IWDF which is located approximately 6 km to the east of the development envelope.
There are several DBCA managed lands (Figure 35) located within the vicinity of the development envelope.
These are:
–

The Mount Manning Range Nature Reserve, located approximately 9.8 km to the northwest.

–

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

–

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

The location of the development envelope is remote. The nearest permanent residents are tourists staying at the
Jaurdi Homestead (approximately 51 km away) and residents of the Carina Iron Ore Mine Accommodation Village
(approximately 52 km away). Residents at the Carina Iron Ore Mine Accommodation Village are only present
while the mine remains operational.
While the development envelope and surrounding lands are still predominantly undisturbed Crown Land, the
existing environment now also contains a functional kaolin mine and a Class IV and V near surface geological
repository.
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7.8.4.3

Traffic

7.8.4.3.1

Mt Walton Rd traffic

A traffic impact assessment (GHD, 2021; Appendix S(A-3)) was carried out, which included assessing current
traffic on the road network, traffic generated by the Facility’s approved operation and then the change that could
be caused by this Proposal.
All vehicular access to the site is via Mt Walton Road from its intersection with Great Eastern Highway (GEH).
This includes maintenance and service vehicles. Staff are flown to a local airstrip and then bussed to site and do
not use the GEH/Mt Walton Road intersection. Parking is located at suitable locations on site.
Current traffic movement to/from the site via Mt Walton Rd are:
–

Waste trucks (36.5 m road-trains) are currently averaging 10-12 inbound movements per week (returning
empty).

–

Up to eight other truck (semi-trailer and road-train water truck) movements per week (returning empty).

–

Light vehicles typically range between 20-25 movements per week.

–

Other mine site operators and explorers in the area use Mt Walton Rd. Although traffic by these parties is often
campaign based, on average an additional 1-2 inbound road-trains per day and around 6-8 light vehicles trips
(in and out) per day are generated. It has been assumed that these movements remain constant into the
future.

For the existing 100,000 tpa approved case around 40 one-way movements and 80 two-way movements are
predicted. Sandy Ridge related traffic includes around eight waste trucks per day (one-way), six service trucks
and 16 light vehicles (one-way). The remainder is generated by other parties.
As described in the 2016 PERR and following the release of MS 1078, Tellus has completed construction of an
intersection with slip-lanes at the IWDF access road and Great Eastern Highway to accommodate 36.5m heavy
vehicles. This was part of the Sandy Ridge Development Project and was completed in 2019. No incidents have
been recorded at the intersection during construction and operation of the Facility. Further, Tellus has entered into
agreements with the Department of Finance regarding the use and maintenance of the current IWDF access road.
A review of Main Roads crash information showed no reported crashes at the Mt Walton Road/GEH intersection,
and no reported crashes 500 m either side of Mt Walton Road (Appendix S(A-3)).
“Road Trains Entering (300 m)” warning signs are currently in place in GEH on each approach to the intersection,
together with advanced intersection warning signs with a road name tag. A Sandy Ridge Facility direction sign is
also at the intersection.
7.8.4.3.2

External road network traffic

The majority of waste trucks accessing Sandy Ridge proceed west from Kalgoorlie, through Coolgardie and turn
right at the GEH/Mt Walton Rd intersection. A minority of waste trucks access the Facility east along GEH through
Southern Cross.
A summary of available traffic data using Main Roads WA Traffic Map for key locations on the external road
network is shown in Table 82. Assuming a growth rate of 2% per annum on the road network, future daily volumes
to 2029 are also indicated.
Table 82

Existing and predicted future traffic volumes on external road network

Road

Vehicles
per day

Percentage of
trucks

Year

Indicative vpd
2029 (2% per
annum [pa])

Great Eastern Highway (west of Coolgardie)

1,158

43.3%

2020

1,384

Bayley Street (west of Lyon Street) Coolgardie

1,519

40.3%

2020

1,815

Great Eastern Highway (east of Coolgardie Esperance
Highway)

1,610

21.7%

2017

2,042
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Road

Vehicles
per day

Percentage of
trucks

Year

Indicative vpd
2029 (2% per
annum [pa])

Great Eastern Highway (east of Cairns Road)

1,915

26.6%

2020

2,288

Great Eastern Highway (west of Kundana Road)

1,675

19.5%

2015

2,210

Great Eastern Highway (east of Anzac Drive)

3,187

20.5%

2015

4,205

Anzac Drive, (west of Goldfields Highway) Kalgoorlie

1,656

53.1%

2020

1,979

Goldfield Highway (north of Mt Monger Road)

2,450

38.39%

2020

2,928

Goldfield Highway (north of Hannan Street)

4,754

13.1%

2017

6,029

Goldfields Highway (north of Tourist Mine access road)

1,903

37.3%

2020

2,274

Great Eastern Highway (west of Ryans Find Road)

1,278

34.4%

2018

1,589

This traffic data plus the approved 100,000 tpa traffic predictions was used as a baseline to assess the impacts of
this Proposal.

7.8.5

Assessment of potential impacts and risks

A qualitative risk assessment (Tellus, 2021; Appendix F(A-2)) has been undertaken for all aspects of social
surroundings, in accordance with the procedures outlined in the Australian and New Zealand Standards AS/NZS
ISO 31000:2009 Risk Management ̶ Principles and Guidelines and HB 203:2012 Managing Environment-Related
Risk, using the Risk Assessment Matrix outlined in section 5.3.7
This section assesses the impacts on social surroundings during both construction (remaining clearing) and
operation of the Proposal.
Impacts from the original 2016 PERR have already been evaluated and assessed, and approval for operation of
the Facility was granted through MS 1078. Existing works, impacts and management are re-assessed, and any
new, additional or amended risks and controls from the current 2021 Proposal will also be discussed.
Potential impacts on social surroundings during construction and operation of the Proposal are as follows:
–

Noise emissions.

–

Dust generation.

–

Visual amenity.

–

Traffic safety and amenity.

–

Aboriginal heritage and culture.

–

National and historical heritage.

Mitigation and management measures to avoid or reduce impacts on social surroundings are outlined in section
7.8.6. It should be noted that mitigation and management measures may also be listed in the same section as
impacts where they naturally feed into the discussion.
Tellus has updated its risk assessment for this Proposal (Appendix F(A-2)).

7.8.5.1

Noise emissions

To support the proposed alignment of gate tonnage with waste deposition tonnage, an increase in road transport
of solid waste would occur. It is estimated that the daily number of waste trucks (~36 t/truck) to Site would
increase from 8 to 22. This is an unrealistic worst case, which assumes that no liquid waste is received and the
entire 280,000 tpa is received in solid form.
It is expected that the majority (~75 %) of waste will be rail-transported to the Kalgoorlie rail inter-modal facility to
the east of the Facility. No significant change in environmental or social surrounds impacts from increased rail
transport is expected.
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Changes to the amount of road transport of waste are expected, particularly in terms of waste transported from
Kalgoorlie to the Sandy Ridge facility. It is expected that:
–

The majority (~75 %) of waste trucks will access the Facility by road from the Kalgoorlie rail inter-modal facility
to the east.

–

Approximately 15% of waste trucks will access the Facility by road from Perth to the west and from other
coastal WA areas.

–

Approximately 10% of waste trucks will access the facility by road from the Northern Territory, South Australia
and Eastern States (i.e. not using the rail system to Kalgoorlie).

Waste trucks will utilise the existing Restricted Access Vehicle network through Kalgoorlie and GEH to access Mt
Walton Rd. These routes already carry significant heavy vehicle traffic, and the increase in traffic is not predicted
to be significant (Appendix S(A-3)). An additional one truck movement in the peak hour is expected in Kalgoorlie
and an extra two truck movements are expected in the peak hour in Coolgardie. The extra noise generated by this
is not expected to be significant.
Construction of mined cells and operation of the Facility would generate noise during day-time hours only. Noise
generated during operations includes that from mining (e.g. blasting and mining of ore) and subsequent waste
disposal activities, from truck movements as well as the use of operational equipment and machinery.
The nearest sensitive receptor to the Facility is the IWDF, which is located approximately 5.5 km east of the
approved development envelope (refer to Figure 83). The IWDF operates infrequently on a campaign style basis
during day-time operating hours, with the most recent operation being conducted in 2020. This site has
permanent camp facilities to accommodate five personnel, however, no permanent workforce is located there.
Given the distance from the Facility’s development envelope to the camp facilities at the IWDF, the infrequent
operations at the IWDF and the low numbers of temporary workers, noise impacts are highly unlikely to impact
personnel at the IWDF. Further, Tellus has not received notice of noise or other complaints from occupants of the
IWDF camp facilities.
Tellus operates an accommodation village at the existing Sandy Ridge Facility. No noise complaints have been
recorded from personnel at the Tellus accommodation village, either during the construction of the Facility or
during current operations.
Impacts on workers at the Carina Iron Ore Mine (approximately 13 km away) and J4 Iron Ore Mine (approximately
63 km away), both of which are industrial premises, are also predicted to be negligible due to distance (refer to
Figure 83).
Other sensitive receptors located in the vicinity of the approved Facility include the Jaurdi Homestead
(approximately 51 km away), the Carina Iron Ore Mine Accommodation Village (approximately 52 km away) and
Koolyanobbing (approximately 75 km away). Given the significant distance from the approved development
envelope to these sensitive receptors, noise impacts are negligible.

7.8.5.2

Dust generation

Concerns about amenity from dust often relate to ‘visibility’ of dust plumes and dust sources. Visible dust usually
has a particle size larger than 10 µm and at high levels can reduce visibility and amenity. Visible dust is usually
due to short-term episodes of high emissions, such as from blasting, however, other activities such as vegetation
stripping, topsoil and subsoil stripping, excavation of cells, truck movements and processing may also generate
visible dust. The impact of dust on local amenity mainly depends on the distance from the source to nearby
receptors.
As discussed above, the nearest permanent sensitive receptors to the development envelope are tourists staying
at the Jaurdi Homestead (approximately 51 km away) and residents of the Carina Iron Ore Mine Accommodation
Village (approximately 52 km away). Blasting would only be undertaken occasionally, with the other mining
activities not likely to generate substantial volumes of dust due to the small area of disturbance at any one time.
Given the distance to these receptors, the remote location of the development envelope, the short timeframes for
dust generation from blasting and the localised nature of the mining activities, as well as the adoption of standard
dust control practices (including the processing of ore in an enclosed building), would ensure that dust emissions
would not reduce the amenity at those receptors.
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The estimated increase from 8 to 22 trucks to Site per day could increase the generation of dust which could
impact the Project’s social surrounds. Dust generated from waste packages would be controlled by the sealed
and packaged nature of the waste being transported. Potential impacts from dust could occur due to truck traffic
on unsealed roads to and from the Site. Waste transport to the Sandy Ridge Facility would involve the movement
of an estimated 22 trucks to Site each day, travelling via approximately 95 km of unsealed roads from the highway
(Figure 2). This is expected to be more of a safety issue for other traffic, which would be managed in accordance
with the Traffic Management Plan – Access Roads (Appendix S(A-2)). Also, Tellus maintains the unsealed access
road to the Facility, and also periodically undertakes dust suppression as needed using its water cart.
Whilst a potential increase in dust generation from transport over unsealed roads is identified, there are no
sensitive community or individual receptors in the vicinity of the unsealed roads. Dust generation from waste
packages would not be an issue due to the sealed and packaged nature of the waste being transported. No
members of the public are permitted to utilise the Mt Walton Road, with the only other vehicles being those that
have a usage agreement or permit with the road owner (Department of Finance). Accordingly, dust issues are not
considered to adversely impact the Proposal’s Social Surroundings.

7.8.5.3

Visual amenity

Impacts on visual amenity are considered to be relatively subjective, with the level of perceived impact
experienced likely to vary between stakeholders.
The impacts on the visual amenity of people (understood to be mainly tourists and scientists) using the Mount
Manning Range Nature Reserve, Mount Manning – Helena and Aurora Ranges Conservation Park and the former
Jaurdi Pastoral Lease have been considered in terms of travel routes/access tracks and the use of public viewing
points.
Access to these areas is primarily made via Koolyanobbing, approximately 75 km south-west of the development
envelope. The operation of the Facility will not restrict access to the Mount Manning Range Nature Reserve,
Mount Manning – Helena and Aurora Ranges Conservation Park or the former Jaurdi Pastoral Lease.
The Facility is also not visible from the nearest boundary of the Mount Manning Range Nature Reserve, Mount
Manning – Helena and Aurora Ranges Conservation Park or the former Jaurdi Pastoral Lease. It is also not
visible from the public viewpoint located at the highest point of the Mount Manning – Helena and Aurora Ranges
Conservation Park. Photo simulations reflecting the viewpoints from each of these locations have been generated
and are shown in Figure 84 to Figure 87.
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Figure 83

Nearest receptors to the Sandy Ridge Facility
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Figure 84

Top of Helena and Aurora Ranges Conservation Park
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Figure 85

Top of Mount Manning – Helena and Aurora Ranges Conservation Park
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Figure 86

Mount Manning Range National Reserve
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Figure 87

Previous Jaurdi pastoral station
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7.8.5.4

Traffic safety and amenity

7.8.5.4.1

Existing and Approved Operations

Tellus has commenced implementation of the Project that was described in the 2016 PERR and approved under
MS 1078, and is currently in the phase of early operations. This includes road transport for operational vehicles
(now that construction has been completed) and also for delivery of waste. Currently there are about 1-2 waste
trucks arriving at Site per day. Following ramp up to the approved 100,000 tpa gate waste acceptance rate, waste
truck visits to Site are expected to be 7-8 per day.
A Transport Impact Assessment (TIA) (GHD, 2021) has been completed to examine the effect of increased road
waste transport tonnage on the existing road transport infrastructure that services the Facility. The TIA identified
that the current road transport volumes and expected volumes as Tellus ramps up acceptance to 100,000 tpa at
the gate, are well within the capacity of the existing road network.
Following approval under MS 1078, Tellus has implemented a number of the traffic management measures that
were outlined in the 2016 PERR. These have included completing the construction of an intersection with sliplanes at the Mt Walton Road and Great Eastern Highway intersection, as well as the installation of safety and road
signage. Further, Tellus has entered into agreements with the Department of Finance regarding the use and
maintenance of the Mt Walton Road IWDF access road, and enacted traffic management plans and measures for
the access roads and rail crossing.
7.8.5.4.2

Increased road transport

It is estimated that following ramp up to the proposed 280,000 tpa gate waste acceptance rate in 2029, waste truck
visits to Site would be expected to be around 22 per day, an increase of about 14 waste trucks per day. This is
based on a worst case scenario where there is no liquid waste received, and 280,000 tpa of solid waste is
received at the Facility.
The TIA (GHD, 2021) found that the proposed waste acceptance increase to 280,000 tpa at the gate would be
within the capacity of the existing road network, and within the constructed capacity of the Mt Walton Road and
Great Eastern Highway intersection. The intersection upgrade completed in 2019 was supported by a traffic impact
assessment completed in 2018. Assumptions about delivery routes and vehicle sizes made at that time have
been reviewed against operational data and updated in the current TIA.
The TIA estimated that when comparing gate acceptance rates of 100,000 tpa (current approved case) to 280,000
tpa (this Proposal), the traffic impacts are (refer to Figure 88):
–

Additional waste trucks on GEH through Coolgardie is forecast to be 24 per day (two-way), which is an
increase of 7% by 2029.

–

Additional waste trucks on GEH west of Kalgoorlie and east of Coolgardie is forecast to be 24 per day (twoway), which is an increase of 12% by 2029.

–

Additional road trains on Anzac Drive in Kalgoorlie is forecast to be 3 per day (two-way), which is an increase
of less than one percent by 2029.

–

Additional 36 road trains on Goldfield Highway (north of Hannan Street) in Kalgoorlie is forecast to be 3 per
day (two-way), which is an increase of 2% by 2029.

–

The total additional waste trucks travelling through Coolgardie per hour during peak hour is therefore up to 2
per hour (two way) and 1 per hour through Kalgoorlie.

The TIA concluded that the local and regional road network can accommodate the forecast traffic associated with
this Proposal.
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Figure 88

Increase in Class 10 trucks per day, 280,000 tpa compared to 100,000 tpa

While the TIA demonstrates that road safety will not be significantly and adversely impacted, Tellus has
considered potential impacts to general road user amenity, which may include:
–

General safety.

–

Traffic flow and congestion.

–

Special or vulnerable road users.

–

Ability to overtake.

General safety considerations are addressed in the TIA, and it has found that the current road network is suitable
and adequately designed to safely handle the proposed increase in heavy vehicle and other movements.
With regard to traffic flow and congestion, it is recognised that an increase in traffic volumes is expected from the
proposed gate waste acceptance alignment. This increase is not expected to result in any significant impacts to
traffic flow or congestion.
Special or vulnerable road users can include pedestrians, cyclists, school buses, tourists and farm vehicles. The
current and proposed routes for road transport from the Great Eastern Highway through to the Facility are all Main
Roads WA Restricted Access Vehicle Network Roads, and are considered appropriate for the road transport that
is described in this Proposal.
The ability to overtake some road users such as caravans and transport vehicles is considered important, and that
may require dedicated overtaking areas to safely pass. Additionally, provision of pull-over areas is considered
important as this allows for caravans and transport vehicles to allow other road users to pass, or to make repairs if
that is needed. The Great Eastern Highway and other major transport routes have been designed with safe
passing incorporated. The current and proposed routes for road transport from the Great Eastern Highway
through to the Facility are all Main Roads WA Restricted Access Vehicle Network Roads, and there is not
expected to be any caravans on the unsealed private Site access roads.
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7.8.5.5

Aboriginal heritage and culture

The Aboriginal Heritage Surveys of the Tellus Sandy Ridge Project (Appendix Q(A-1) and Appendix Q(A-3))
undertaken in 2015 and 2019 , found that there were no known records of heritage items (Aboriginal or European)
within the development envelope.
Field surveys were conducted within the development envelope in consultation with representatives of the Kapam
Native Title Group, Kelamaia Kabu(d)n, Widji Group and Marlinyu Ghoorlie Group. No sites of Aboriginal heritage
were identified during the surveys of the development envelope.
Tellus has conducted significant consultation with the aboriginal heritage stakeholders. The current proposal has
been communicated to the Marlinyu Ghoorlie Claim Group and no significant objection or identification of potential
impact has been noted.
Tellus and the Marlinyu Ghoorlie Claim Group have a good working relationship and operate in accordance with
executed Native Title and Heritage Protection Agreements. A key control in the Heritage Protection Agreement is
the requirement for consultation and site surveys by Marlinyu Ghoorlie representatives for new proposed
development areas, prior to disturbance.
Aboriginal heritage matters were not identified as significant in the EPA’s Report and Recommendations 1611
(Appendix B(A-1)), and as no change to this aspect has been identified as a result of this Proposal, it is expected
that aboriginal heritage values would not be affected.

7.8.5.6

National and historical heritage

Cultural heritage (including European heritage) surveys conducted for the Tellus Sandy Ridge project did not
identify any areas or sites of historical heritage significance. Development and operation of the Sandy Ridge
facility following the 2016 PERR has occurred with no discovery of historical objects, areas or values of
significance.
Ground disturbance is expected to be the main aspect of the Project that could result in a historical heritage
impact. However, no additional ground disturbance will be required for this Proposal above that which was
approved under MS 1078. An increase in road haulage is not expected to affect ground disturbance or change
potential impacts to historical heritage.
Historical heritage matters were not identified as significant in the EPA’s Report and Recommendations 1611
(Appendix B(A-1)), and as no change to this aspect has been identified as a result of this Proposal, it is expected
that historical heritage similarly will not be considered a key factor within assessment of impacts to social
surroundings.

7.8.5.7

Community interest

While not assessed as being a potential impact, it is envisaged that there would be community interest with
regards to the transport of hazardous and intractable wastes on the roads, as well as in the wastes accepted
particularly from other states.
As stated in Section 6.6.2, Tellus has conducted community consultation sessions in Coolgardie, Kalgoorlie and
Southern Cross. Approximately 10 community members attended these sessions over the three days, and their
feedback is summarised in Table 36.
Tellus will continue its program of community consultation and information sessions (as outlined in section 6), so
that information surrounding the transport and acceptance of hazardous and intractable wastes can be better
understood.

7.8.6

Proposed mitigation, management and monitoring measures

Tellus is committed to the identification and implementation of mitigation, management and monitoring measures
to avoid or reduce potential negative impacts to social surroundings values.
It is noted many controls have been purposely designed to be ‘scalable’, which means that if works increase the
control also can be increased to maintain the same level of mitigation. For example, a water cart used for dust
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suppression can be utilised more or less depending on the level of activity and dust generation potential (as such
this control is scalable).

7.8.6.1

Amenity

It is expected that there is no reduction in amenity as a result of noise or dust within the local area, or impacts on
visual amenity for people using the Mount Manning Range Nature Reserve, Mount Manning – Helena and Aurora
Ranges Conservation Park or the former Jaurdi Pastoral Lease.
As such monitoring and management measures are considered to remain appropriate.

7.8.6.2

Dust

Dust will continue to be managed as per the OEMP Section 6.2.2. (Appendix X(A-3)). Some of the key monitoring
and mitigation measures include:
–

Application of dust suppression methods along internal access roads and hard stand areas using watercarts
during dry, dusty periods.

–

Where visible airborne dust is present, corrective actions will be implemented (e.g. applying suppression or
changing operations).

–

If unacceptable dust is observed work shall cease or phase down while the cause is being actively
investigated and suppression measures are implemented

–

Weather conditions are monitored prior to mining activities most likely to generate dust (i.e. vegetation
removal, topsoil and subsoil stripping, and blasting).

–

Three dust deposition gauges have been installed onsite at strategic locations;
•

One adjacent the infrastructure area and Cell 1 (potential dust source);

•

Adjacent camp (potential dust source); and

•

One approximately 1.5 km south-east from the infrastructure area (control gauge).

–

Dust deposition sampling and analysis is completed monthly with results aimed to assist site operators on the
effectiveness of dust mitigation measures.

–

Noise management is implemented to ensure compliance with the Environmental Protection (Noise)
Regulations 1997. As per the OEMP Section 6.28 (Appendix X(A-3)):
–

Noise will be minimised, where possible; and

–

Significant noise is to be investigated/mitigated (as required).

7.8.6.3

Heritage

As no confirmed Aboriginal heritage sites (registered or previously unrecorded) have been found to occur within
the development envelope, no additional mitigation measures are expected to be required.
In the event that items of potential European historical significance are encountered, work in their immediate
vicinity (defined as a 10 m radius) would stop and the Heritage Council and State Heritage Office would be
contacted. Similarly, if items of Aboriginal heritage significance are identified, work in their immediate vicinity
would stop and the Department of Aboriginal Affairs as well as the Kaparn Native Group, Kelamaia Kabu(d)n and
Widji Group would be contacted for further advice.
If suspected skeletal remains are discovered, work in their immediate vicinity would stop and the local police and
the Department of Aboriginal Affairs would be notified as soon as possible to determine a course of action.
Construction works in the area of the remains would not resume until Tellus receives written approval from either
the police or from the Department of Aboriginal Affairs, as appropriate.

7.8.6.4

Traffic and transport management

Following approval under MS 1078, Tellus implemented a number of the traffic management measures which
included completing the construction of an intersection with slip-lanes at the Mt Walton Road and Great Eastern
Highway intersection, as well as the installation of safety and road signage, and implementation of traffic
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management plans for the access road, level crossing and Facility. Further, Tellus has entered into agreements
with the Department of Finance regarding the use and maintenance of the Mt Walton Road access road.
The Traffic Management Plans (TrMPs; Appendix S(A-1) and S(A-2)) for the Facility, the access roads, and the rail
level crossing, which cover the following:
–

Whenever possible traffic lanes to accommodate vehicle movements are provided.

–

Traffic congestion is kept to a minimum and within acceptable levels.

–

Appropriate/sufficient warning and information signs are installed, and that adequate guidance is provided to
delineate the travel paths throughout the facility.

–

The area is free of hazards and all users are protected from any work areas within the Facility.

–

That all needs of road users are accommodated through the Facility during operational activities.

–

Provision for safety procedures to enable work site personnel to enter or leave the work area in a safe manner.

–

Monitoring of weather conditions and closure of access roads to heavy vehicles if rain causes hazardous
conditions.

–

Regular condition assessments and maintenance of the access roads.

The Facility Manager ensures that the TrMPs are implemented and evaluated for effectiveness. The TrMPs are
monitored and improved over time.
The Sandy Ridge Facility Transport Management Plan (TMP; Appendix S(A-4)) provides a description of the
measures which are utilised and implemented by Tellus to manage transport of wastes to the Facility. The TMP is
the lead document that supports processes to provide controls and risk mitigations to manage the safe delivery of
waste to the Facility, and is supported by a Radiation TMP, TrMPs and the Emergency Response Plan
(Appendix AA(A-3)).
A TrMP was required by the Development Approval, which has since been submitted and accepted by the Shire of
Coolgardie (Appendix S(A-1)). The revised TMP (Appendix S (A-4)) developed as part of this Proposal will also be
submitted to the Shire of Coolgardie.
The TMP provides controls over detailed aspects of the packing, loading, handling, storage in transit and transport
of hazardous material from any location in Australia to the Facility. These elements recognise and address key
issues within the Chain of Responsibility legislation which applies in all states of Australia.
Major controls described in the TMP include:
–

Only licenced, pre-approved operators can transport waste to site. Tellus conducts assessments and audits of
proposed transporters that is targeted for transportation safety.

–

Specific controls required for hauling waste on Mt Walton Rd.

–

Waste characterisation and packaging requirements prior to Tellus agreeing to accept waste at the Facility.
The site can accept waste delivery trucks with waste that meets the Facility’s DG Licence (DGS022452;
Appendix E(A2)) and waste acceptance criteria documents (Appendix T).

–

Delivery planning, route planning and scheduling prior to Tellus authorising a shipment of waste to the Facility.
Tellus operates a ‘pull’ system for deliveries, where all waste deliveries are planned, approved and scheduled
by Tellus, clients and the haulier. No unscheduled deliveries are allowed at the site and no such exceptions
have been reported during Facility operation.

–

Transport risk assessments and journey management plans as required by the specific shipment.

–

Waste consignment transport associated documentation requirements.

–

Communication plans relevant to the Facility, access roads and regional check in points (e.g. Kalgoorlie or
Southern Cross).

–

Roles and responsibilities of Tellus, the waste owner, haulier and emergency response providers.

–

Incident and accident scenarios and responses. The Facility emergency response team is trained and
equipped to respond to incidents at the facility and on access roads and will support government emergency
response efforts. Tellus is a member of the Shire of Coolgardie Emergency Response Committee to ensure
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that it stays up to date with regional emergency response plans, and equally can share relevant information
from the Facility’s operation.
The TMP is reviewed and updated at a minimum annually, and sooner if needed.
In general, liquid wastes can present additional risks during transport as the environmental impacts of an accident
or spill have the potential to be more difficult to contain. By substituting liquid waste received at the gate with solid
waste as per this Proposal, the likelihood of such an incident may be lowered. Nevertheless, Tellus is committed
to actively managing transport risks and reducing the likelihood of incidents through thorough control measures.

7.8.7

Predicted environmental outcome

It is expected that there is no reduction in amenity as a result of noise or dust within the local area, or impacts on
visual amenity for people using the Mount Manning Range Nature Reserve, Mount Manning – Helena and Aurora
Ranges Conservation Park or the former Jaurdi Pastoral Lease. Mitigation and management measures would also
further reduce amenity impacts (e.g. noise management, dust suppression and rehabilitation of disturbed areas
within the approved development envelope upon closure).
As no confirmed heritage sites (registered or previously unrecorded) occur within the development envelope, there
are no impacts on cultural heritage during construction or operation of the Facility.
Waste trucks accessing the Facility will travel via existing heavy vehicle haulage routes and the additional traffic
generated is well within the capacity of the road network. Tellus implements traffic and transport management
plans to ensure that transport of waste is conducted to high standards.
As such, the EPA’s objective to ensure that social surroundings (which include historical and cultural associations,
natural heritage and amenity) are not adversely affected, are achieved.

7.9

Integrating environmental factor - Rehabilitation and
decommissioning

Though it is not considered to be a Key Environmental Factor, Integrating Environmental Factor - Rehabilitation
and Decommissioning has been considered in its own section of this RSD due to its influence on a number of Key
Environmental Factors – this is also consistent with the approach taken in the 2016 PER.

7.9.1

Relevant principles, policy and guidance

The Integrating Environmental Factor - Rehabilitation and Decommissioning is relevant to the following
Environmental Factor Guidelines:
–

Environmental Factor Guideline – Terrestrial Environmental Quality (EPA, 2016b).

–

Environmental Factor Guideline – Flora and Vegetation (EPA, 2016c).

–

Environmental Factor Guideline – Terrestrial Fauna (EPA, 20196f).

–

Environmental Factor Guideline – Human Health (EPA, 2016d).

–

Environmental Factor Guideline – Inland Waters (EPA, 2016g).

–

Environmental Factor Guideline – Social Surroundings (EPA, 2016e).

This section assesses the rehabilitation and decommissioning requirements needed to ensure that significant
residual environmental impacts associated with the construction and operation of the Facility are minimised.
Mitigation and management measures are identified to avoid or reduce potential impacts in line with the objective
‘to protect Terrestrial Environmental Quality, Flora and Vegetation, Terrestrial Fauna, Human Health Inland Waters
and Social Surroundings from significant harm’.

7.9.2

Studies and assessments

This section draws on a number of comprehensive studies, assessments, plans and procedures which are outlined
in the following sections:
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–

Section 7.3.3: Key environmental factor – Terrestrial Environmental Quality (EPA, 2016b).

–

Section 7.4.3: Key environmental factor – Flora and Vegetation (EPA, 2016c).

–

Section 7.5.3: Key environmental factor – Terrestrial Fauna (EPA, 2016f).

–

Section 7.6.3: Key environmental factor – Human Health (EPA, 2016d).

–

Section 7.7.3: Key environmental factor – Inland Waters (EPA, 2016g).

–

Section 7.8.3: Key environmental factor – Social Surroundings (EPA, 2016e).

In particular, the following documents are noted:
Table 83

Rehabilitation and decommissioning studies and assessments

Rehabilitation and Decommissioning Studies and Management Plans

Appendix

Sandy Ridge Project Soils Assessment (Landloch, 2015; Appendix I(A1)).

Appendix I(A-1)

Sandy Ridge Landform Evolution Modelling (Landloch, 2016; Appendix K(A1)).

Appendix K(A-1)

Sandy Ridge Project Western Australia Regional Geology and Geological Evolution (CRM, 2016;
Appendix H(A1)).

Appendix H(A-1)

Sandy Ridge Project – Leachate Monitoring and Management Plan (Tellus, 2020; Appendix P(A2)).

Appendix P(A-2)

Sandy Ridge Facility Construction Erosion and Sedimentation Control Plan (Tellus, 2019; Appendix
I(A3)).

Appendix I(A-3)

Closure Plans
Sandy Ridge Facility – Mine Closure Plan (Tellus, 2019)

Appendix Y(A-3)

Sandy Ridge Facility – Waste Facility Decommissioning Closure Plan (Tellus, 2020)

Appendix Y(A-4)

Radiation Studies
Sandy Ridge Facility – Baseline Radiation and Metals Report E16/440, M16/540 (Terra Search, 2016)

Appendix J(A-1)

Sandy Ridge Facility – Outline Operating Strategy (Tellus, 2016)

Appendix V(A-1)

Sandy Ridge Facility – LLW Safety Case Summary

Appendix U(A-2)

Other Studies
Sandy Ridge Facility – 2021 environmental risk assessment (Tellus, 2021)

Appendix F (A-2)

Sandy Ridge Facility – Environmental Management Policy (Tellus, 2021)

Appendix X(A-2)

Sandy Ridge Facility – Operational Environmental Management Plan (Tellus, 2021)

Appendix X(A-3)

Sandy Ridge Emergency Response Plan (Tellus, 2020)

Appendix AA(A-2)

Sandy Ridge Facility – Operational Plan Ventilation Management (Tellus, 2019)

7.9.3

Appendix W(A-3)

Existing environment

MS 1078 permitted the clearing of up to 276.05 ha of native vegetation within a 1,061 ha development envelope.
This includes the removal of approximately 202.3 ha for the cells, and up to 73.75 ha for supporting infrastructure
within the development envelope, such as waste handling, accommodation, access roads and water supply
To date, 95 ha of native vegetation has been cleared consisting of:
–

23 ha in the mining area for Cell 1, material stockpiles, surface water management, and

–

71.93 ha for supporting infrastructure such as accommodation village, waste handling areas, access roads
and water pipeline.

The climate, rainfall, temperature, evaporation and evapotranspiration, wind speed and direction, land use,
topography, geology and soils of the development envelope area is outlined in section 7.3.4.
The vegetation associations and flora within the development envelope is outlined in section 7.4.4.
The hydrology and hydrogeology of the development envelope area is outlined in section 7.7.4.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

327

7.9.4

Assessment of potential impacts and risks

A qualitative risk assessment (Tellus, 2021; Appendix F(A-2)) has been undertaken for all aspects of mine and
waste facility closure, in accordance with the procedures outlined in the Australian and New Zealand Standards
AS/NZS ISO 31000:2009 Risk Management ̶ Principles and Guidelines and HB 203:2012 Managing EnvironmentRelated Risk, using the Risk Assessment Matrix outlined in section 5.3.7.
Potential impacts during rehabilitation and decommissioning include:
–

The subsidence of a waste cell allowing infiltration of water and the generation of leachate.

–

Topsoil degradation.

–

Erosion/gullies/deep rooted vegetation creating cracks in the clay capping.

–

Vegetation not growing.

–

Fauna not returning.

–

A functioning ecosystem is not achieved .

These potential impacts are discussed in detail below.
Mitigation and management measures to avoid or reduce impacts on rehabilitation and decommissioning
outcomes are outlined in section 7.9.5. However mitigation and management measures may also be listed in the
same section as impacts where they naturally feed into the discussion.
Tellus has updated its risk assessment for this Proposal (Appendix F(A-2)).

7.9.4.1

Waste cell subsides allowing infiltration of water and generation of leachate

Subsidence and instability of a waste cell could occur if backfilling and compaction activities are not undertaken in
accordance with the required procedures. This could lead to the generation of a void space(s) within the cell,
which could then cause slumping of the cell backfill and a change to the integrity of the cap, as well as generate
pathways with greater permeability for water to enter the cell. Water entering the cell could potentially generate
leachate from the waste packages.
Hazards which may contribute to the subsidence are primarily related to achieving the backfill and compaction
requirements of the engineering design. This would be managed through the implementation of engineering
design, measurements of compaction density undertaken in accordance with AS1289.5.8.1, visual inspection
following placement of waste and backfill of each layer, a topographical survey at the completion of each layer to
confirm engineering specifications have been met and monitoring of the clay dome following cell completion.

7.9.4.2

Topsoil is degraded and unable to support a functioning ecosystem

Vegetation and topsoil would be stockpiled and later re-spread during rehabilitation and decommissioning. Topsoil
would be preserved in a condition as near as possible to its pre-mining condition in order to contribute to
successful rehabilitation outcomes.
Procedures would be implemented to preserve topsoil during topsoil stripping and for the storage and appropriate
use of topsoil during progressive cell closure and rehabilitation. Specifically, a topsoil stripping procedure would
be implemented to maximise the volume of suitable topsoil removed, thereby maximising topsoil available for
rehabilitation and decommissioning.
Stockpile design and maintenance procedures would be implemented as would erosion control techniques (for
stockpiled topsoil and exposed subsoil following stripping and during rehabilitation). A topsoil application
procedure (to be used during rehabilitation) would also be implemented. Requirements for topsoil management
are also included in the OEMP (Appendix X(A-3)), WFDCP (Appendix Y(A-4)) and MCP (Appendix Y(A-3)).

7.9.4.3

Erosion/gullies/deep rooted vegetation creating cracks in the clay capping.

Erosion, gullies and deep-rooted vegetation could create cracks in the clay capping, which would then allow
surface water to infiltrate and generate leachate from the stored waste.
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Current weathering and erosion in the area is extremely slow. The almost horizontal sandy surface and lack of
stream channels results in rainwater being absorbed into this surface unit, rather than running off which would
result in water erosion. Wind erosion is very limited, as the sandplain is well covered with native vegetation and
average wind speeds are low for the majority of the year.
Following the placement of the final waste layer, capping layers would be used to fill the remaining void and cover
the completed waste cell. This would occur at approximately 7 m below the ground surface. This capping layer
serves to:
–

Provide a barrier between the waste materials and the surface.

–

Prevent water infiltration.

–

Prevent erosion.

Landform evolution modelling predicts that after 10,000 years, there would be relatively little change to the clay
domes and the landform is likely to be erosionally stable over the very long term (Landloch, 2016; Appendix K(A1)).
All disturbed areas would be rehabilitated in accordance with the WFDCP (Appendix Y(A-4)) and MCP (Appendix
Y(A-3)). Rehabilitation would include revegetation using local indigenous species. Groundwater-dependent
species would not be introduced as part of the revegetation program.
The vegetation planted would be adapted for semi-arid environments, and therefore would be shallow rooted with
a fibrous root system rather than a tap root system which may penetrate deeper. This would ensure that there is a
separation distance between the shallow plant roots and the stored waste. Approximately 7 m of compacted
backfill would separate stored waste from the surface. Vegetation would be planted in the topsoil on the domed
cap, which would be elevated to 5 m above the ground surface at its highest point. It is highly unlikely plant roots
would penetrate to the stored waste. Plant roots would also assist to remove moisture from the clay capping
material.
As outlined above, it is highly unlikely that erosion/gullies or deep-rooted vegetation would create cracks in the
clay capping. It is, therefore, unlikely that water would infiltrate the cells and generate leachate from the stored
waste.

7.9.4.4

Vegetation does not grow and is unable to support a functioning ecosystem

All disturbed areas would be rehabilitated in accordance with the WFDCP (Appendix Y(A-4)) and MCP (Appendix
Y(A-3)). Rehabilitation would primarily include respreading of topsoil, ripping of surface, revegetation using local
indigenous species, irrigation in the initial months of establishment and the application of fertiliser (where
appropriate). Further details on rehabilitation are provided in detail in the WFDCP and MCP.
In order for planted vegetation to survive in the rehabilitated areas, groundwater-dependent species would not be
planted. The vegetation planted would be adapted for semi-arid environments, and therefore would have a
shallow, fibrous root system rather than a tap root system.
Further, revegetated areas could be impacted by fauna predation, lack of seed pre–treatment, lack of tubestock
availability, bushfire and weed invasion.
No risk to flora and vegetation is foreseen with regards to radiation exposure, as demonstrated using the ERICA
modelling (Appendix R(A-2)).
Based on the above, it is anticipated that all disturbed areas that are not required for post-closure uses would be
rehabilitated so as to achieve a functioning ecosystem.

7.9.4.5

Fauna does not return to the vegetation and therefore a functioning ecosystem
is not achieved

As discussed above, rehabilitation of disturbed areas would be undertaken in accordance with the WFDCP
(Appendix Y(A-4)) and MCP (Appendix Y(A-3)). The main aim of the rehabilitation program would be to support
the re-establishment of flora and vegetation, that would encourage the return of fauna to the area.
No risk to fauna is foreseen with regards to radiation exposure, as demonstrated using the ERICA modelling
(Appendix R(A-2)).
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It is anticipated that all disturbed areas would be rehabilitated so as to achieve a functioning ecosystem. The reestablishment of flora and vegetation would result in the creation of habitat for local fauna.

7.9.4.6

Long-term impacts

There would no long-term impacts on terrestrial environmental quality, flora and vegetation, terrestrial fauna,
human health, inland waters or social surroundings, as demonstrated in sections 7.3.7, 7.4.7, 7.5.7, 7.6.7, 7.7.7
and 7.8.7. In addition to the information presented in these sections, the RMP (Tellus, 2021) provides safeguard
measures to avoid, minimise and reduce any risks associated with radioactive waste.

7.9.4.7

Other potential risks

Other potential risks during rehabilitation and decommissioning were outline in the results of the risk assessment.
Specific rehabilitation risk assessments identified that the highest residual ranking risks were:
–

Major earthquake with surface displacement and cracking of the domed caps over the cells. This could lead
to subsidence/slumping of the cell and further erosion of the cap (rills and gullies). The loss of cell stability
could potentially allow water to infiltrate into the cells, potentially generating leachate from waste packages
into the surrounding clay.

–

Bushfire which may cause injury or death of Threatened/Priority fauna and damage revegetation.

–

Terrorist attack on the cells. This may cause an expulsion of chemical and low level radioactive waste from
the cell to the surface and into the atmosphere.

–

Failure of revegetation due to degraded topsoil, compacted soils, erosion, fauna predation, lack of seed pre–
treatment, no tubestock available and weed invasion.

–

Unauthorised access to the Facility and/or accidental deep excavation into a cell (i.e. mineral exploration).
This could impact upon human health and potentially lead to injury or death of fauna, firstly by falling into the
cell or secondly by exposure to low level radioactive waste.

Additional risks have been identified and ranked as ‘low’ risk. The full rehabilitation risk assessment is provided in
the WFDCP (Appendix Y(A-4)) and MCP (Appendix Y(A-3)).
The stability of the cells is of paramount importance to the rehabilitation and decommissioning of the approved
development envelope. The potential sources of risk outlined above all have the potential to affect the stability of
the cell. Any water infiltrating the cell has the potential to leach contaminants from the solid chemical and low LLW
contained within the cell. The consequence may include emissions to the atmosphere which may have adverse
effects on humans and flora and fauna.
The likelihood of death of humans or flora or fauna would be reduced during the closure period as all cells would
be capped and in varying states of subsidence monitoring and radiation monitoring. The risk would be further
mitigated by the site continually being managed, through the ICP by the appropriate authority.

7.9.5

Proposed mitigation, management and monitoring measures

Tellus is committed to the identification and implementation of mitigation, management and monitoring measures
to avoid or reduce potential negative impacts to rehabilitation outcomes.

7.9.5.1

Mine closure phases

The dual nature of the Facility (kaolin mining, as well as waste storage and isolation) requires Tellus to prepare
two closure plans. The plans address closure and rehabilitation requirements for:
–

Mining – which relates to mine closure requirements for tenement relinquishment. This is outlined in the
Project’s Mine Closure Plan (MCP) required under the WA Mining Act 1978.

–

Waste storage and isolation – which relates to the closure to meet condition 12 of MS 1078, and the
requirements, terms and conditions of the Facility’s Crown Lease, and agreed financial assurance and
insurance framework. waste cells and supporting surface infrastructure. This is outlined in the Waste Facility
Decommissioning Closure Plan (WFDCP).
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The implementation of two closure and decommissioning plans also accounts for the differing timeline for closure
and decommissioning of both aspects. The MCP would be implemented during the operational phase of the
Facility (Year 0 to 25). Closure and decommissioning activities would extend further until the mining tenement is
relinquished (currently expected to be Year 37). Once the mining tenement is relinquished, the MCP would no
longer apply or be implemented at Sandy Ridge.
The WFDCP would be implemented during the operational phase (Years 0 to 25), during the post closure
management period (Years 26 to 45) and for the agreed ICP.
Closure, rehabilitation and decommissioning will be undertaken in accordance with the MCP and the WFDCP. To
demonstrate that closures objectives have been met, the Tellus would need to meet the completion criteria and
provide evidence to regulators as stipulated in the MCP and the WFDCP.
The phases of management for closure of the Facility are illustrated in Figure 89.

Figure 89

7.9.5.2

Phases of closure

Mine Closure Plan

The MCP (Appendix Y(A-3)) is based on the approved 2018 MCP (Reg ID 75521), which was revised to support
the 2019 Mining Proposal accompanying the application for new mining lease M16/574. As the Project involves
both waste management activities and mining operations, its closure is also subject to regulation under the EP Act
and the RS Act. The MCP addresses closure of only those aspects associated with mining at the Facility.
The scope of the MCP includes:
–

Decommissioning of infrastructure used to operate the mine located on mining lease (M16/574) and any
associated miscellaneous licences.

–

Rehabilitation of disturbed surface areas of the mining lease (M16/574) and associated miscellaneous
licences (Figure 90).

The MCP was prepared using the Guidelines for Preparing Mine Closure Plans (DMP and EPA, 2015) and it
addresses the following key elements:
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–

Closure obligations.

–

Stakeholder engagement.

–

Post-mining land use.

–

Completion criteria.

–

Collection and analysis of closure data.

–

Identification and management of closure issues.

–

Closure implementation.

–

Closure monitoring and maintenance.

–

Financial provisioning

–

Management of information and data.
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Figure 90

Area likely to be needed to be rehabilitated
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Borrow pits for maintaining the access road to Mt Walton East Intractable Waste Disposal Facility will be
developed and closed progressively during mining operations. However, one or more borrow pits may need to be
retained partially open after cessation of mining to allow continued site access during closure of waste facilities.
Therefore, the closure of borrow pits is addressed in both the MCP and the WFDCP.
7.9.5.2.1

Closure domains

The key considerations and implementation strategies for closure domains at Sandy Ridge Facility for the MCP
are listed in Table 84 and outlined in Figure 89.
Table 84

Key considerations and implementation strategies for MCP closure domains

Closure Domain

Key considerations

Pits and Material Stockpiles

Applicable General Implementation
Strategies

– Access to the pits area must remain for
monitoring purposes.

Collection of Baseline Data

– Progressive rehabilitation of disused sumps
and V drains.

Materials Handling and Utilisation

– Progressive rehabilitation of material
stockpiles footprints.
Infrastructure Area

– Obtaining volumes of fill, needed to fill any
excavations back to natural soil surface
level.

Collection of Baseline Data
Research Investigation and Trials

– Management of contaminated material.
– Disposal of broken concrete and asphalt.

Materials Handling and Utilisation

– Sale of plant equipment.
Accommodation Camp

– Disconnection of power and water and
wastewater treatment system.
– Removal of infrastructure.
– Removal of concrete and imported fill.

Identification of Potential
Contamination
Progressive Rehabilitation

– General waste management.

– Obtaining volumes of backfill for
excavations.
Class II Putrescible Landfill

– Thickness of capping material.
– Fence removal once last trench is capped.
– Remove any equipment (e.g. loader)
located at the landfill.

– Obtaining volumes of backfill for
excavations.
Access Roads

– Gradients for ripping to avoid gully formation
and erosion.
– Remove traffic signs.

– Remove traffic barriers (unless unsafe to do
so).

7.9.5.2.2

Post-mining land use

Prior to the approval of the Facility, the Site was vacant Crown Land, with no current land use or occupation.
Vegetation was found to be in Excellent Condition (PGV Environmental, 2016) and relatively undisturbed (except
for low-impact exploration activities).
Given the remote location of the site, semi–arid climate, lack of groundwater aquifer and distance from the nearest
town (75 km to Koolyanobbing), there is currently no proposed future land use.
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The proposed post–mining land use is to reinstate the native vegetation (except for the pits) to be as similar as
possible to the existing surrounding vegetation.
When mining ceases at Sandy Ridge, the site will remain licensed under the EP Act as a Class V landfill. There
are expected to be several waste cells in various stages of closure, capping, revegetation and associated
monitoring. These activities will be regulated by DWER under Part V of the EP Act. Closure of the waste business
components of Sandy Ridge are detailed in the WFDCP.
Waste cells will be capped with a clay dome and monitored for subsidence for 10 years before being revegetated.
Thus, some infrastructure will need to be retained on site for over 10 years after the cessation of mining operations
in order to rehabilitate the last waste cell. The following infrastructure will remain during the rehabilitation and
monitoring phase:
–

Water pipeline and associated equipment (pumps, water tanks). These will remain onsite to provide water for
closure activities, and to assist in bushfire management.

–

The administration building located adjacent to the front gate within the infrastructure area. This will remain
(equipped with toilets and kitchen) for visitors to the site whilst the site is operating as a Class IV / Class V
landfill.

Some access roads into the mining lease will remain open until year 45. These include:
–

Existing 95 km road to the Mount Walton East IWDF (Access Reserve No. 44102) that extends northward
from the Boorabbin Siding on Great Eastern Highway.

–

Part of the width of the access road in L16/119 from IWDF Access Road into M16/574; and

–

The internal access road leading from the above access road, through the infrastructure area and to the
pits/cells will also remain in place to allow access for monitoring purposes. These roads will be closed, with
the exception of the IWDF access road (Access Reserve No. 44102), as part of the WFDCP at the end of the
rehabilitation phase and prior to Institutional Control Period.

Once full decommissioning is completed, the Mining Tenure and the Crown Lease will be relinquished. The site is
expected to then be converted to a Crown Reserve managed by DPLH, similar to the existing Reserve 42001 for
the Mount Walton East IWDF.
Figure 92 shows the proposed post–mine landscape with the infrastructure remaining at the relinquishment of the
mining lease. The domains (except the waste cells) will resemble the pre–disturbance topography and will be
vegetated.
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Figure 91

Overview of closure domains
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Figure 92

Post -mining tenure relinquishment infrastructure
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Tellus has developed post-mining land uses, as outlined in Table 85.
Table 85

Proposed post-mining land uses

Post-mining last use hierarchy
Reinstate “natural” ecosystems to be as
similar as possible to the original
ecosystem.

Proposed post-mining land use by domain
After rehabilitation, the following domain will be similar in form to the original
ecosystem and can be rehabilitated using local native plant species to an
ecological similar ecosystem:
• Camp (includes wastewater treatment irrigation area).

Develop an alternative land use with higher
beneficial uses than the pre-mining land
use.

After rehabilitation, the following domains will be used for a different land use
with higher beneficial uses:

Reinstate the pre-mining land use.

After rehabilitation, the following domains could be again used for the premining land use (unallocated Crown Land):

• Haul and access roads (where there is a reasonable likelihood they will
provide a future benefit to subsequent land users).

• Infrastructure Area (includes wastewater treatment irrigation area).
• Haul and access roads (where they do not have a future beneficial use)
• IWDF Access Road (will remain).

7.9.5.2.3

Closure objectives

The DMIRS and EPA objectives for mine closure are:
‘rehabilitated mines to be (physically) safe to humans and animals, (geo-technically) stable, (geo–
chemically) non-polluting / non-contaminating, and capable of sustaining an agreed post–mining land use’.
Tellus has incorporated these objectives into the mine planning process in order to develop closure objectives
(Table 86) for the Project.
Table 86

Closure objectives

Category

Closure objective
• Engage in Community / Stakeholder consultation to a degree that there is
general acknowledgement that the process has been satisfactory and was
delivered in a way that enabled understanding and opportunity for
stakeholders to exert reasonable influence on relevant processes.

Compliance

• All legally binding conditions and commitments relevant to rehabilitation and
closure will be met.
• Achieve closure objectives in a cost-effective manner.
Landforms and disturbance

• Ensure that land is physically safe for people to access and does not pose a
human health risk.
• Ensure that land is left in a stable condition that minimises long-term
environmental impacts.
• Rehabilitate disturbed land such that it is ecologically sustainable and
generally reflects the surrounding ecology, geography and hydrology, or,
where appropriate, the ecosystem relevant to an appropriate land use.
• Final Land use objectives meet land capacity and the surrounding social
context and relevant agreements. Where land use restrictions are required
provide clear notification and management of land that has usage restrictions.

Revegetation

• Vegetation on rehabilitated areas will have a cover on a trajectory towards a
predetermined value.
• Revegetated areas will not be a source of weeds.
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Category

Closure objective
• Water quality does not pose an ecological risk or health risk to humans or
livestock. Where exclusion restrictions apply, ensure that appropriate
notification and management are in place.

Water

• Pre-mine surface water movement patterns should be restored to the extent
possible given constructed landforms have been established.
• Surface and groundwater levels and quality should reflect the original levels
and water chemistry.
• Mining related infrastructure (except for that infrastructure to be managed
under the WFDCP) removed from the domain during the Rehabilitation
Phase.

Infrastructure

7.9.5.2.4

Completion criteria

Whilst the Facility is in the conceptual phase of mine closure planning, the completion criteria have been
developed based on the technical environmental studies completed for the development envelope and an
understanding of the basic criteria for successful closure.
Tellus understands that completion criteria should be:
–

Specific enough to reflect a unique set of environmental, social and economic circumstances;

–

Measurable to demonstrate that rehabilitation is trending towards analogue indices;

–

Achievable or realistic so that the criteria being measured is attainable;

–

Relevant to the objectives that are being measured and flexible enough to adapt to changing circumstances
without compromising objectives;

–

Time-bound so that the criteria can be monitored over an appropriate time frame to ensure the results are
robust for ultimate relinquishment.

Specific targets (i.e. completion criteria) are developed for three reasons:
–

To allow effective reporting and auditing during the life of the mine.

–

On achievement, they represent an endpoint for closure activities where the site can be considered by
internal and external stakeholders as ‘rehabilitated’.

–

Once completion criteria have been met, and the site is considered rehabilitated, the process of tenement
relinquishment can commence.

The MCP indicative completion criteria for the Sandy Ridge Project are presented in Table 87.
Table 87
Category

MCP indicative completion criteria
Closure objective

Indicative completion criteria

Measurement tools

Landform
Stability

Each excavated pit is
structurally stable.

At closure the mine void(s) are
backfilled to natural ground surface
level.

Visual inspection.

Safety and
Security

Open mine voids do not pose
a safety risk e.g. of accidental
falls, entrapment.

At closure the mine void(s) are
backfilled to natural ground surface
level.

Visual inspection.

The site will be safe for people
or animals.

Requirements of the Mine Safety and
Inspection Act 1994 are met.

Inspection and auditing
(degree of compliance).

Vegetation on rehabilitated
areas will have a cover on a
trajectory towards a
predetermined value.

• Vegetation species diversity and cover
values on a trajectory towards a
predetermined value within ten years of
rehab completion.

• Revegetation monitoring
results provided in Annual
Environmental Report.

Vegetation
development
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Category

Indicative completion criteria

Measurement tools

• All plant species used in rehabilitation
to be of local provenance.

• Flora and Vegetation
Survey report at the end of
the monitoring period.

Revegetated areas will not be
a source of weeds.

Weed cover minor or absent.

Annual vegetation
monitoring (weed cover
values).

Water

Pre-mine surface water
movement patterns should be
restored to the extent possible
given constructed landforms
have been established.

No obstructions to water flow beyond
approved landforms.

Inspection and auditing
(instances of water flow
obstructions).

Decommissioning

No mining related
infrastructure (except for that
infrastructure to be closed
under the WFDCP) to be left
on site unless agreed to by
regulators and the subsequent
land holders.

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

Visual inspection and
evidence of written
agreement.

7.9.5.2.5

Closure objective

• Written agreement from all parties
prior to closure.

General closure strategies

The general closure strategies that will be adopted by Tellus as part of the MCP are:
1.

Collection of baseline data.

2.

Research investigation and trials.

3.

Materials handling and utilisation.

4.

Identification of potential contamination.

5.

Progressive rehabilitation.

7.9.5.3

Waste Facility Decommissioning Closure Plan

The design and planning of decommissioning, rehabilitation, closure and post closure activities is based on the
foundation that safety of people is paramount. Equally important, is the minimization of hazards on the receiving
environment and the key environmental factors identified for the Facility.
The WFDCP (Appendix Y(A-4)) describes a sequence of events for the decontamination of the Facility and
structures used to manage and contain mixed waste during the receipt and emplacement operations. The best
available technology may become outdated by future technology and alternative strategies. As such, updates to
the Plan are undertaken regularly.
The WFDCP has been prepared with consideration of the following documents:
–

Sandy Ridge MCP (2018) as required by the Mining Act 1978.

–

Sandy Ridge Leachate Monitoring and Management Plan (2019) as required by Condition 9-2 of MS 1078.

–

Sandy Ridge Emergency Response Plan (2019) as required by Development Approval 102/17.

–

Sandy Ridge Radiation Management Plan (2019) as required by WA Radiation Health Unit.

Hazardous and intractable waste disposal is regulated by DWER under Part V of the EP Act. Regulation of the
disposal of these wastes is considered outside of the scope of the Mining Act, and therefore the disposal process
of wastes into mine voids is included in the WFDCP rather than the MCP. Once the first placement of waste into a
mine void occurs, it is no longer considered a mine pit and is referred to as a waste cell, with the assumption it is a
Class V landfill regulated by the DWER.
Disposal of radioactive tailings into mine voids is a more common activity, associated with uranium and mineral
sands mines. However, the disposal of radioactive waste is not commonplace, and is considered outside the
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scope of the Mining Act. Radioactive waste disposal is co-regulated by DWER, as an intractable waste, and the
Radiological Council of Western Australia, under the RS Act. The disposal process of radioactive wastes into
mine voids is therefore included in the WFDCP rather than the MCP.
Details relating to the closure of waste handling infrastructure and backfilling of cells with waste are set out in the
WFDCP as is required by Condition 12-1 of Ministerial Statement 1078. Some infrastructure, such as groundwater
bores and pipeline and the main access road, will be used for both mining and waste operations. Where this
infrastructure is required to remain for waste activities after cessation of mining, its closure is addressed in the
WFDCP.
7.9.5.3.1

Decommissioning objectives

The main objective of decommissioning the Facility is to return the site, including final landform contours, as close
to pre-construction conditions as reasonably possible. Whilst undertaking these activities, the protection of human
health and the environment, as well as meeting the expectations and requirements of MS 1078 and all key
stakeholders is paramount.
At the conclusion of the operations phase, Tellus would have undertaken a number of reviews of the WFDCP and
submitted operational performance reports as required to DWER. This meets the requirement of Condition 12-4 of
MS 1078. The operational performance reports are intended to verify the Facility is compliant with its operating
licences, and is not adversely impacting the receiving environment or the health of future populations.
7.9.5.3.2

Phases of decommissioning and closure

Upon a successful demonstration of compliance with applicable Federal and State laws and regulations, and once
the certification and approval requirements of the closure objectives set out below are met, the Facility will proceed
through three distinct phases (Table 88).
Table 88
Phase

Phases of decommissioning and closure
Title

Description

Phase I

Permanent isolation

Projected to last 25 years, Phase I will consist of receiving, handling, and
storing Class IV and Class V intractable waste in the near-surface geological
repository for permanent isolation. Additional scientific studies will be
undertaken as required by MS 1078. It is possible that Phase I may continue
beyond 25 years.

Phase II

Decommissioning

The decommissioning phase will follow Phase I. During Phase II, the Facility
will be decontaminated and prepared for permanent closure. During this
phase, excavations will have already ceased, and all waste Cells will have been
progressively rehabilitated during Phase I. This phase is projected to last 18
months.

Phase III

Post-decommissioning

Phase III will include the implementation of active and passive institutional
controls. Active institutional controls may include activities such as long-term
site access control and post-closure monitoring. Such controls will be
implemented consistent with applicable regulations and permit conditions.
Passive institutional controls will include notification devices such as permanent
markers designed to reduce the likelihood of human intrusion.

7.9.5.3.3

Rehabilitation

The primary rehabilitation of the Facility will be undertaken during mine closure and managed under the MCP.
Any rehabilitation required will follow the principles, guidance and procedures as outlined under the MCP.
7.9.5.3.4

Closure objectives

The main objective of the Facility closure is to control, minimise or eliminate post-closure escape of hazardous
wastes, hazardous waste constituents, leachate, contaminated rainfall, or waste decomposition products to
groundwater, surface water, or the atmosphere. This needs to be undertaken to the extent necessary to prevent
threats to human health and the environment, and in a manner that minimises the need for further maintenance.
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With following closure objectives have been established by Tellus:
1.

Structurally stable, non-eroding waste Cells.

2.

No environmental emissions or discharges from the Cells following capping.

3.

Establish vegetation on the Cell caps.

Based on consultations with DWER, Tellus understands that it is required to focus post-closure activities on
monitoring and management of potential emissions and discharges.
To demonstrate that closure objectives have been met, Tellus will need to meet the completion criteria established
for the Facility. In addition, Tellus must provide evidence to DWER through revisions of the WFDCP every three
years.
7.9.5.3.5

Completion criteria

Under Condition 12-2(2) of MS 1078, the WFDCP is required to detail outcomes that are “based upon completion
criteria that would need to be quantitative or semi-quantitative”. However, Tellus is in the very early stages of
closure planning and is not yet in a position to provide semi-quantitative completion criteria. The WFDCP provides
indicative completion criteria that are semi-quantitative where possible which is consistent with Guidelines for
Preparing Mine Closure Plans (DMIRS & DWER, 2015).
The WFDCP is a live document that will continue to be revised as environmental and operational data is collected,
and to reflect the end land use which may alter over time. Completion criteria will continue to be refined based on
technical environmental studies in the development envelope and an understanding of the requirements for
securing intractable and hazardous waste in a near surface geological repository. The following guidance will be
used:
–

Code of Practice for the near-surface disposal of radioactive waste in Australia (NHMRC, 1992).

–

Design, Construction, Operation and Surveillance of Repositories for Solid Radioactive Wastes in Shallow –
Ground (International Atomic Energy Agency, 1984).

–

Classification and Disposal of Radioactive Waste in Australia – Consideration for Near Surface Burial in an
Arid Area (ARPANSA, 2010).

Based on current guidelines, Tellus’ indicative completion criteria for the Facility are:
1.

Specific enough to reflect a unique set of environmental, social and economic circumstances.

2.

Measurable to demonstrate that rehabilitation is trending towards equivalent baseline indices.

3.

Achievable or realistic so that the criteria being measured is attainable.

4.

Relevant to the objectives that are being measured and, flexible enough to adapt to changing circumstances
without compromising objectives.

5.

Time-bound so that the criteria can be monitored over an appropriate time frame to ensure the results are
robust for ultimate relinquishment.

The WFDCP indicative completion criteria for the Sandy Ridge Project are presented in Table 89.
Table 89

WFDCP indicative completion criteria

Closure objective

Detailed objective

Indicative completion criteria

Measurement tools

Structurally stable,
noneroding waste
Cells.

Physically safe to the public
and non-human biota

Conceptual level engineering
designs and specifications for waste
Cell caps (see next for detail).

Audit of constructed Cell
caps for compliance with
design specifications:
• Survey Cell cap slopes.
• Cell cap erosion
measurements.
• Cell cap subsidence
monitoring via
topographical survey for
10 years.
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Closure objective

Detailed objective

Indicative completion criteria

Measurement tools

Geotechnically and
geomorphologically stable.

Conceptual level engineering
designs and specifications for waste
Cell caps that will not be prone to
significant erosion or subsidence:

Audit of constructed Cell
caps for compliance with
design specifications:

• Cells nominally 160 m long x 80 m
wide.

• Compaction testing
carried out using a nuclear
density gauge in
accordance with AS
1289.5.8.1.Annual
subsidence monitoring
topographical survey (or
other acceptable survey
method, e.g. drone
survey) for 10 years.

Erosion rates of cell caps not
to lead to cap damage or
revegetation failure.

• Cell cap (from bottom to top)
consists of:
- 3m thick kaolinised granite,
compacted to 90% Maximum
Modified Dry Density (MMDD),
keyed into the silcrete layer.
- 4m thick mixed laterite, broken
silcrete and sandy clays,
compacted to 95% MMDD with
top surface graded outwards at
1:20.
- 2 m thick kaolinised granite
domed cap, compacted to
minimum 95% MMDD,graded
outwards at 1:20.

• Survey Cell cap slopes.

• Annual cap inspections
for erosion. Location and
number of scours (if
present), will be recorded
along with depth
measurements.

• Subsidence not greater than 10%
of height measured at the time of
cell cap installation.
• Erosion scours in cell caps not
greater than 300 mm deep.
No environmental
emissions or
discharges from
capped Cells.

Chemically and radiologically
non-polluting.

Establish selfsustaining vegetation
that is appropriate for
Cell caps and

Establish vegetation
appropriate for Cell caps.

A post-closure radiation level of
0.3 mS / annum above baseline
levels has been proposed by Tellus
in the Sandy Ridge Pre- Operational
Radiation Safety Case. The
WFDCP will be revised with the
appropriate completion criteria once
approved by the Radiological
Council.

Air quality monitoring in
accordance with an
approved Radiation
Management Plan to be
regulated under the
Radiation Safety Act 1975.

Results of post-closure soil
chemistry sampling will not exceed
baseline soil chemistry sampling
results.

Soil sampling and NATAcertified laboratory
analyses.

Cell cap moisture measured at base
of upper clay cap <= Cymod (2016)
modelling estimate.

Continuous cap moisture
monitoring –daily
averages recorded
monthly - of Cells 1-3 for
up to 10 years (duration is
based on the life of the
probes).

Ground water (if present) quality will
not exceed water quality criteria that
will be established using site-based
trigger values.

Ground water (if present)
monitoring results.

Vegetation established on Cell caps
has shallow-rooted species
composition, diversity and foliar
cover to be agreed by DWER.

Quantitative vegetation
monitoring using
recognised techniques
acceptable to regulators.

Nil evidence of new weed species.
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Closure objective

Detailed objective

consistent with the
post-closure land use.

7.9.5.3.6

Indicative completion criteria

Measurement tools

All plant species used in
rehabilitation to be of local (within
10 km of the Site and from relevant
vegetation type[s}) provenance.

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

Post-closure conceptual site model

The WFDCP post-closure conceptual site model (CSM) is outlined in Figure 96. This illustrates the Facility’s
appearance and expected operating performance during closure and post-closure. The site’s closed landform has
been returned to pre-operational / baseline levels and rehabilitation of provenance-appropriate vegetation has
successfully occurred. The Cell’s cap is shown as intact, with no onsite or offsite leaching of Class IV and Class V
intractable wastes.
The CSM also shows permanent markers on the surface that will act as notifications that the prior land use was as
a geological repository. Depending on the final registration of the Facility under the WA Contaminated Sites Act
2003, the markers may also make reference to the potential hazards associated with disturbing the land.
7.9.5.3.7

Post-closure land use

Following cessation of waste disposal at the Facility, the intent is to leave the site vacant, with Crown Lease tenure
associated with the Facility remaining in place. Specific land use planning instruments and controls will be in place
during post closure.
They include but will not be limited to, caveats on title, marker points and local government zoning controls. These
legislative and active control measures will be in place to safeguard incompatible land use activities from occurring
within the Crown lease tenure during the institutional control period and beyond.
These measures are necessary to protect future environmental ecosystems and human populations from the
hazard of permanently isolated Class IV and Class V intractable hazardous chemicals and low-level radioactive
wastes.
The general arrangement of the landform during post closure is expected to comprise approximately 25 capped
waste Cells. The topography will be slightly elevated, approximately 5 m higher than the surrounding landscape.
The landform evolution modelling report (Appendix K(A-1)) showed that:
–

The Facility design of 5 m high cells (i.e. landforms) with 3 degree batters covered with a deep layer of topsoil
is predicted to be erosionally stable over the very long term. This is due to the permeability of the topsoil, arid
climate, and a gently sloping design.

–

There is predicted to be relatively little change to the Facility surface over the simulation period (10,000
years). Typically, less than 200 mm is eroded from the cell batter slopes and deposited in between cells with
a maximum of 500 mm deposition predicted (Figure 94). This is based upon a simplistic model using peaked
crests and flat batter slopes. In reality, crests and swales would all be broadly rounded or smoothed
landforms.

The predicted original surface and the surface after 10,000 year simulation is shown in Figure 95 (note, scale is in
mRL, not mAGL), and a graphical overview of the final landform is shown in Figure 97.
The operational and post-closure conceptual site models for the Facility are attached in Figure 93 and Figure 96.
The potential migration pathways and exposure routes are further discussed in section 7.7.5.4.
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Figure 93

Operational site diagrammatic model of a near-surface geological repository
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Figure 94

Figure 95

SIBERIA model 10,000 year results for long term landscape evolution of cells

SIBERIA model results cross section for the original surface (top) and at 10,000 years (bottom)
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Figure 96

Post-closure site diagrammatic model of a near-surface geological repository
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Figure 97

Diagrammatic current and final landform
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7.9.5.4

Vegetation monitoring during closure

The methodology appropriate for monitoring vegetation from year 26 to 36 would be based on the considered
industry practice at the time. Currently the methodologies used by the industry include:
–

Point / Line intercept - Uses a large number of observations to estimate cover values with high precision.

–

Quadrat monitoring - Square or rectangle areas in the vegetation are examined and information regarding
cover, frequency and diversity are collected.

–

Landscape Function Analysis - measures the patchiness and quality of patch zones along a transect.

–

Plotless vegetation monitoring - the Point Centered Quarter method estimates density.

–

Photo–point monitoring - photos are taken at fixed locations every monitoring event to visually see change in
vegetation over time.

–

Remote sensing - a drone or similar may be used to look at the rehabilitation from a ‘birds eye view’. GIS data
can be collected and compared between monitoring events to see the change in vegetation cover.

–

Relevés method - a list of plants in a delimited plot of vegetation, with information on species cover and a
substrate and other abiotic features of the plot.

–

Diameter at breast (DBH) height - used as a measure of tree maturity.

The method chosen is part of an integrated approach designed for the specific climate of the site. The method or
combination of methods are repeatable (and auditable) and supported by studies and scientific literature. The
methodology would also be discussed with the regulator prior to implementation.
An analogue site is an unmined feature against which a mined feature may be compared (DITR, 2006). Two
analogue sites, one in Deep Yellow Sand and one in Red Sandy Duplex soil types are setup and monitored, as per
the same methodology as the rehabilitation sites. The purpose of the analogue sites is to act as a control site,
which would be used for comparison of monitored parameters.
Monitoring of all revegetated areas is conducted on an annual basis for the first three to five years to determine
initial establishment, then on a reduced frequency until completion criteria are achieved. Ideally, monitoring should
be conducted at the same time (Spring) each year following rains.
Results are graphed against historical monitoring results. Graphs and raw data are included in Annual
Environmental Reports to DMIRS. An assessment of the results of the monitoring in relation to achieving the
completion criteria are discussed in Annual Environmental Reports for each revegetated area.
Targeted remediation of poor–performing rehabilitation areas may be necessary. Tellus would consult a botanist
to determine the appropriate remedial strategy for rehabilitation should the results of the monitoring not be trending
towards the completion criteria. Remedial strategies may include amendments to the soil, more seed
broadcasting, weed management and feral animal controls.

7.9.5.5

Soil monitoring during closure

The Mine rehabilitation handbook (DTIR, 2006) confirms that a “combined use of a front-end loader, truck and
bulldozer for the removal, transport, and spreading of topsoil is the best combination to reduce soil compaction.
Soils are monitored for their physical and chemical condition to ensure any revegetation and/or rehabilitation
programs undertaken are successful. Monitoring should occur at a minimum of every 12 months and should
record:
–

Surface condition and erosion.

–

Nutrient status, pH and EC.

–

Seed germination rates.

7.9.6

Predicted environmental outcome

The application of an MCP on a mining tenement is standard practice under the Mining Act 1978. Therefore, for
the kaolin mining aspect of the Proposal, the agreed closure objectives and completion criteria for rehabilitation
are relatively straight-forward.
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With the implementation of the MCP, the EPA’s objective to ensure that premises are decommissioned and
rehabilitated in an ecologically sustainable manner is achieved. Three-yearly revisions of the MCP are undertaken
to ensure that rehabilitation and decommissioning is conducted as required at closure and that improvements in
restoration and rehabilitation techniques would be incorporated.
Given the closure of a Class V Waste Facility is an unusual activity in WA, the expectations for closure and
decommissioning are derived from national guidance (ARPANSA, 2010; NHMRC, 1992) and a review of publicly
available international facilities’ decommissioning and closure plans (LLW Repository Ltd, 2014; ENRESA, 2007).
As a result of the three-yearly requirement to revise the WFDCP, the discussions that are held with stakeholders,
the commitment to continual improvement and the adherence to international best practice for closure of similar
facilities would ensure that the EPA’s objective are achieved.

7.10

Integrating environmental factor - Offsets

Though it is not considered to be a Key Environmental Factor, Integrating Environmental Factor - Offsets is
considered in its own section due to its influence on a number of Key Environmental Factors – this is consistent
with the approach taken in the 2016 PER.

7.10.1 Relevant principles, policy and guidance
The Integrating Environmental Factor - Offsets is relevant to the following Environmental Factor Guidelines:
–

Environmental Factor Guideline – Flora and Vegetation (EPA, 2016c).

–

Environmental Factor Guideline – Terrestrial Fauna (EPA, 2016f).

This section assesses whether there is a potential need to offset significant residual environmental impacts
associated with the construction and operation of the Facility.

7.10.2 Assessment of significant residual impacts
Environmental offsets are actions that provide environmental benefits which counterbalance the significant
residual environmental impacts or risks of a Proposal or activity (Government of Western Australia, 2014).
Environmental offsets are required where the residual impacts are determined to be significant after the steps of
avoidance, mitigation and rehabilitation have been pursued (Government of Western Australia, 2014).
To ensure consistency and transparency as to whether offsets are required for a Proposal, the significance of
residual impacts are determined through the application of a residual impact significance model (Government of
Western Australia, 2014).
Significant residual impacts include those that affect:
–

Rare and endangered plants and animals.

–

Areas within the formal conservation reserve system.

–

Important environmental systems and species that are protected under international agreements.

–

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 (Government of Western Australia, 2014).
The residual impact significance model outlines how significance is determined and when an offset is likely to be
required or may be required in relation to relevant EPA environmental factors. The model (Government of
Western Australia, 2014) identifies four levels of significance for residual impacts:
–

Unacceptable impacts (those impacts which are environmentally unacceptable or where no offset can be
applied to reduce the impact).

–

Significant impacts requiring an offset.

–

Potentially significant impact which may require an offset (determined by the decision-maker based on
information provided by the proponent and expert judgement).
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–

Impacts which are not significant (those impacts that do not trigger the above categories are not expected to
have a significant impact on the environment and, therefore, do not require an offset).

An assessment of the significance of the Proposal’s residual impacts has been undertaken in accordance with the
Environmental Offsets Guidelines (Government of Western Australia, 2014).

7.10.3 Predicted Environmental Outcome
An assessment of the residual impacts on flora and vegetation and terrestrial fauna has been undertaken in
accordance with the Environmental Offsets Guidelines (Government of Western Australia, 2014).
Two issues which potentially trigger a requirement for an offset relates to:
–

The clearing required within the former Jaurdi Pastoral Lease, of which 6.44 ha is located within the proposed
Conservation and Mining Reserve.

–

A Melichrus sp. Bungalbin Hill (F.H. & M.P. Mollemans 3069) (P3) population that was mapped within the
Sandy Ridge Facility mining area.

As former Jaurdi Pastoral Lease is a proposed reserve and vegetation is sparse with no Threatened Ecological
Communities (TEC)s) in the 6.44 ha area. Up to 1.28 ha of new clearing in vegetation with affinities to Priority 1
‘Finnerty Range/Mt Dimer/Yendilberin Hills vegetation complexes (banded ironstone formation)’ PEC is
required. Using previously disturbed areas minimised impacts to this PEC.The potential impact is not considered
to be significant enough to warrant an offset.
The mapping of the Melichrus sp. Bungalbin Hill (F.H. & M.P. Mollemans 3069) (P3) population within the Sandy
Ridge Facility mining area mean the impact to Melichrus in the local to mid-region could be a loss of up to 10% of
plants in known populations. Considering the extent of presumed suitable habitat across the landscape, which
remains unassessed, this impact percentage is expected to be significantly lower. Hence the potential impact is
not considered to be significant enough to warrant an offset.

7.11

Matters of National Environmental Significance –
Nuclear action

7.11.1 Relevant principles, policy and guidance
Under the EPBC Act, an action will require approval from the Federal minister if the action has, will have, or is
likely to have, a significant impact on a matter of national environmental significance.
‘Action’ is defined broadly in the EPBC Act and includes: a project, a development, an undertaking, an activity or a
series of activities, or an alteration of any of these things. Actions include, but are not limited to: construction,
expansion, alteration or demolition of buildings, structures, infrastructure or facilities; industrial processes; mineral
and petroleum resource exploration and extraction; storage or transport of hazardous materials; waste disposal;
earthworks; impoundment, extraction and diversion of water; agricultural activities; aquaculture; research activities;
vegetation clearance; culling of animals; and dealings with land.
Actions encompass site preparation and construction, operation and maintenance, and closure and completion
stages of a project, as well as alterations or modifications to existing infrastructure. An action may have both
beneficial and adverse impacts on the environment, however only adverse impacts on matters of national
environmental significance are relevant when determining whether approval is required under the EPBC Act (DoE,
2013).
The matters of national environmental significance are (DoE, 2013):
–

world heritage properties.

–

national heritage places.

–

wetlands of international importance (often called ‘Ramsar’ wetlands after the international treaty under which
such wetlands are listed).

–

nationally threatened species and ecological communities.
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–

migratory species.

–

Commonwealth marine areas.

–

the Great Barrier Reef Marine Park.

–

nuclear actions (including uranium mining).

–

a water resource, in relation to coal seam gas development and large coal mining development.

A person who proposes to take an action that will have, or is likely to have, a significant impact on a matter of
national environmental significance must refer that action to the minister for a decision on whether assessment
and approval is required under the EPBC Act (DoE, 2013). Substantial penalties apply for taking such an action
without approval (civil penalties up to $5.5 million or criminal penalties up to seven years imprisonment).
A ‘significant impact’ is an impact which is important, notable, or of consequence, having regard to its context or
intensity. Whether or not an action is likely to have a significant impact depends upon the sensitivity, value, and
quality of the environment which is impacted, and upon the intensity, duration, magnitude and geographic extent of
the impacts. Proponents should consider all of these factors when determining whether an action is likely to have a
significant impact on matters of national environmental significance (DoE, 2013).
To be ‘likely’, it is not necessary for a significant impact to have a greater than 50% chance of happening; it is
sufficient if a significant impact on the environment is a real or not remote chance or possibility. If there is scientific
uncertainty about the impacts of your action and potential impacts are serious or irreversible, the precautionary
principle is applicable. Accordingly, a lack of scientific certainty about the potential impacts of an action will not
itself justify a decision that the action is not likely to have a significant impact on the environment (DoE, 2013).
‘Referral’ of an action involves filling out a referral form and sending it to the Department of the Environment. A
referral identifies the person proposing to take the action and includes a brief description of the proposal, the
project location, the nature and extent of any potential impacts, and any proposed mitigation measures (DoE,
2013).
Under the EPBC Act, the environment is afforded protection from nuclear actions as a matter of national
environmental significance. It was proposed in the 2016 PERR that the Facility would accept the materials listed
below that may meet or exceed the threshold concentrations and activities prescribed in Schedule 2 Part 2 of the
Australian Radiation Protection and Nuclear Safety Regulations 1999 (Cth):
–

Materials containing NORMs generated by industries such as the oil and gas, mining, agricultural,
government and industrial sectors. For further clarification, NORMs are radionuclides that are found in the
natural environment in a variety of bulk commodities, process wastes and commercial items, sands, clay and
soils, rocks, coal, groundwater, oil and gas, metal ores and non-metal ores including fertiliser raw materials
such as rock phosphate and apatite (Radiation Health and Safety Advisory Committee, 2005). Processing
can modify the NORMs concentrations in the products, by-products and wastes (residues).

–

Medical radioisotopes (e.g. X-rays used by doctors, dentists and medical researchers). Radioisotopes are
used in the medical profession to provide diagnostic information, treat some medical conditions (e.g.
radiotherapy is used in cancer treatment) and to sterilise medical equipment (World Nuclear Association,
2015a). Medical isotopes that would be accepted at the Facility would be associated with spent medical
equipment, paper, rags, tools, clothing and filters mostly with short-lived radioactivity.

–

Commercial and domestic radioactive equipment such as grain moisture meters, disused smoke alarms and
gauges.

A proposal may be defined as a ‘nuclear action’ if it involves:
–

Establishing a nuclear installation pursuant to Section 22(a) of the EPBC Act. A ‘nuclear installation’ means
‘a nuclear waste storage or disposal facility with an activity that is greater than the activity prescribed by
regulations made for the purposes of this section’.

–

Establishing a large-scaled disposal facility for radioactive waste pursuant to Section 22(e) of the EPBC Act.
‘Radioactive waste’ means radioactive material for which no further use is foreseen. ‘Large-scale disposal
facility’ for radioactive waste means, if regulations are made for the purposes of this definition, a facility
prescribed by the regulations. For the definition of large-scale disposal facility in subsection 22(2) of the Act,
a facility used for the disposal of radioactive materials at or above the activity level mentioned in regulation

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

352

2.02 is prescribed (Environment Protection and Biodiversity Conservation Regulations 2000 – Regulation
2.03).
–

An action prescribed by the regulations pursuant to Section 22(g) of the EPBC Act. A nuclear action includes
establishing a facility where radioactive materials at or beyond the activity level mentioned in regulation 2.02
are, were, or are proposed to be stored (Environment Protection and Biodiversity Conservation Regulations
2000 – Regulation 2.01).

Accordingly, due to the storage of NORMs and LLW at the Facility, its operation was classified as a nuclear action
with regards to MNES provisions.
The EPA has assessed the controlled action on behalf of the Commonwealth under the Bilateral Agreement made
under section 45 of the EPBC Act. The proposed action was assessed by the EPA in a manner consistent with
Schedule 1 of the Bilateral Agreement, and their assessment report (Appendix B(A-1)) satisfies clause 6.2 of
Schedule 1. Consequently, the Commonwealth Minister for Environment approved the Facility under the EPBC
Act in January 2019.

7.11.2 Assessment of potential impacts and risks
For proposals that are considered to be nuclear actions, the proponent is required to describe the nature and
extent of likely impacts (both direct and indirect) on the whole environment. The 2016 PERR document
(specifically sections 7 to 9) described the:
–

Existing environment in which the Proposal would be located.

–

Potential impacts of the Proposal on the whole environment.

–

Proposed impact avoidance, mitigation and management measures.

To determine if a proposal’s impacts are considered ‘significant’, the general test for significance applies – that is,
whether an impact is: ‘important, notable or of consequence, having regard to its context or intensity’.
In terms of the Proposal’s context, the quantity of radioactive waste that would be permanently isolated at Sandy
Ridge would be small in the context of the total volume of all wastes proposed to be accepted each year (up to
280,000 t). Approximately 5% of the annual acceptance volume would likely be LLW, but this depends entirely on
the volume of waste in the market. Once legacy wastes (which are currently stockpiled around the country) are
accepted, the volume of LLW accepted at the Facility would likely decrease.
It is highly unlikely the disposal of LLW would affect:
–

People or a community, given the nearest permanent residents are located over 50 km from the Facility. The
nearest permanent settlement (Koolyanobbing) is 75 km away. The area surrounding the development
envelope is not currently utilised for any specific purpose by the community.

–

Water resources, as there are none in the development envelope.

–

Landscape, soils, plants or animals, as radioactive material would be isolated sub-surface and revegetation
undertaken to rehabilitate the surface of the cells.

–

Heritage values or features, as the development envelope has no special environmental features and no
special cultural or historical significance.

Therefore, the post management impacts on the environment and people from the handling and storage of LLW
would be considered to be insignificant.
Monitoring of the environment and human exposure plays a significant part in ensuring compliance with regulatory
standards and minimising any impact on the environment. The proponent’s approach to radiation monitoring is set
out in section 8.3.

7.11.3 Proposed mitigation, management and monitoring measures
Tellus has developed a Radiation Management Plan (RMP) for the Proposal, which is supported by a Source
Security Plan that has been certified by an ARPANSA accredited assessor (Appendix R(A-5)). This replaces the
2016 RMP Appendix R(A-1)), and the 2019 LLW storage RMP which is still active today.
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The Source Security Plan describes the measures Tellus will implement to comply with the Code of Practice for
Security of Radioactive Sources (ARPANSA, RPS-11 2019).
The purpose of the RMP is to ensure that radiation exposure to workers and members of the public remain below
the statutory annual limit (1 mSv) and as low as reasonably acceptable.
The objectives of the RMP are the identification, assessment, control and reporting of radiation hazards and risks
on and associated with the operations of the Facility. The Plan achieves these objectives by addressing the
following operational aspects:
–

Corporate radiation protection framework to establish the governance and overarching principles.

–

Facility infrastructure, monitoring equipment and other equipment to demonstrate current capabilities.

–

Pre-gate and post-gate operations, including inventory management and generated radioactive waste
management.

–

Workforce information covering responsibilities, workforce stratification, worker classifications and
identification of the critical group.

–

Dose modelling based on the outcomes of the Operational Radiological Safety Assessment.

–

Measures to control radiation exposure.

–

Baseline, personnel and environmental monitoring including associated trigger action response and
investigation levels.

–

Training and management requirements.

–

Emergency management including assessment, strategy, preparedness and response to emergency
situations and subsequent reporting.

The main controls in the RMP include:
–

Security measures for security enhanced radioactive sources.

–

General controls described in numerous supporting procedures.

–

Work permits for radiation restricted areas or infrequent work.

–

Surface contamination management and clearances.

–

ALARA assessments.

–

Classification of areas as either radiation supervised, controlled or restricted.

The plans are reviewed annually, or sooner if a significant change to the operations occurs.

7.11.4 Predicted environmental outcome
Tellus’ Radiological Safety Case for the Facility is supported by detailed studies, including:
–

A Source Security Plan, which has been certified by an ARPANSA accredited assessor (Appendix R(A-5))

–

Operational Radiological Safety Assessment

–

Post Closure Safety Assessment

–

RWAC (Appendix T(A-8))

–

RWAP (Appendix T(A-7))

–

Operating procedures (refer to Table 72)

–

Baseline Environmental Gamma Radiation Survey of the proposed first waste cell (Radiation Professionals
Australia, 2020; Appendix J(A-2))

A summary of the Safety Case is presented in Appendix U(A-2).
The complete Safety Case and supporting documents have been submitted to the WA Radiation Health Unit to
support Tellus’ application for an amended Site Registration to allow for disposal of LLW into the waste cells. The
Safety Case remains under assessment at the time of submitting this document. Tellus will continue to work
closely with the WA Radiation Health Unit to achieve the amended Site Registration, and continue to monitor and
improve the Safety Case as the Facility begins disposing of LLW into the waste cells.
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7.12

Assessment of significance

An assessment of the significance of the Proposal’s residual impacts has been undertaken in accordance with the
Environmental Offsets Guidelines (Government of Western Australia, 2014). The assessment is summarised in
Table 90.
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Table 90
Significance of
impact

Assessment of significance of potential residual impacts
Environmental factor
Vegetation and flora
Terrestrial fauna

Significant
residual impacts
that would
require an offset

Impact on or
removal of
buffers or other
areas necessary
to maintain
ecological
processes and
functions for
species
declared as rare
flora under the
BC Act or listed
as threatened
under the EPBC
Act.

Impact on or
removal of
habitat
necessary to
maintain
ecological
communities
declared as
environmentally
sensitive areas
under the EP
Act or listed as
threatened
ecological
communities
under the EPBC
Act.

Impacts where
the existing
vegetation is
highly cleared
(such as
complexes with
<30% of its
pre-clearing
extent
remaining in a
bioregion.

Impact on or
removal of
buffers
necessary to
maintain
conservation
significant
wetlands (such
as
Environmental
Protection
Policy wetlands,
Ramsar
wetlands,
Conservation
Category
Wetlands.

Impact on areas
reserved under statute
or managed for the
purpose of
conservation
e.g. National Parks,
Marine Parks, Bush
Forever Sites, and
Conservation
Covenants.

Significant impact on
areas recognised as
having high
biological value (e.g.
nationally or
internationally
recognised
biodiversity hotspots)
or habitat supporting
listed migratory
species (such as
Japan−Australia
Migratory Bird
Agreement (JAMBA),
China−Australia
Migratory Bird
Agreement
(CAMBA), Republic
of Korea−Australia
Migratory Bird
Agreement
(ROKAMBA).

Impact on or removal of habitat
necessary to maintain species declared
as specially protected under BC Act or
listed as threatened species under the
EPBC Act.

Significant
residual impacts
that may require
an offset

Impact likely to
result in a
species being
listed as rare
under the BC
Act or listed as
threatened
under the EPBC
Act.

Impact likely to
result in an
ecological
community
being declared
as
environmentally
sensitive under
EP Act or listed
as threatened
ecological
community
under EPBC
Act.

Impacts in
landscapes
where the
existing
vegetation is
required to
maintain
ecosystem
services, impact
causes a high
degree of
fragmentation.

Clearing of
native
vegetation that
is watercourse
or wetland
dependent
(such as
damplands and
floodplains).

Impacts on ecological
linkages between
conservation areas,
contributing to the
maintenance or
restorability of one or
more key ecological
processes required to
sustain the
conservation areas or
expanding the
functional size of an
existing conservation
area or partially
compensating for less
than ideal shape.

Impacts on
communities or
species that are
representative of
high biodiversity,
have a higher
diversity than other
examples of an
ecological
community in a
bioregion, or is in
'degraded' condition
yet is in better
condition than other
vegetation of the
same ecological

Impact likely to result in a species being
listed as specially protected under BC
Act or listed as threatened under EPBC
Act or impact affects significant habitat
for a species.
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community in the
local area.
Assessment of
Proposal

Does the
Proposal meet
the EPA’s
objective for this
environmental
factor (Yes/No)

No species listed
as Threatened
under the BC Act
or EPBC Act are
within the
development
envelope.
Calytrix cresswelli
(P3) and Melichrus
sp. Bungalbin Hill
(F.H. & M.P.
Mollemans 3069)
(P3) populations
were mapped
within the Sandy
Ridge Facility
mining area.
A single Malleefowl
(Vulnerable under
the EPBC Act) and
a Woma python
(BC Act P1) have
been recorded.

Yes

No
Environmentally
Sensitive Areas
listed under the
EP Act or listed
as TECs under
the EPBC Act
are within the
development
envelope.

Clearing for the
Proposal would
affect Beard
vegetation
associations
141, 437, 538
and 435. The
area to be
cleared
represents <1%
of their current
remaining
extent. These
Beard
vegetation
associations
have greater
than 97% of
their
pre-European
extent
remaining and
are well
represented
within the
Southern Cross
IBRA subregion.

No conservation
significant
wetlands or
native
vegetation that
is associated
with a
watercourse or
wetland
dependent
(such as
damplands and
floodplains) is
within the
development
envelope.

Clearing for the water
pipeline would disturb
13.32 ha of vegetation
within the former Jaurdi
Pastoral Lease, which
includes 6.44 ha of
vegetation within the
proposed Conservation
and Mining Reserve.
This represents <1% of
vegetation within the
former Jaurdi Pastoral
Lease and <1% of
vegetation within the
Proposed Conservation
and Mining Reserve.
Up to 1.43 ha (1.28 ha
new) of vegetation with
affinities to Priority 1
‘Finnerty Range/Mt
Dimer/Yendilberin Hills
vegetation complexes
(banded ironstone
formation)’ PEC is
required to install
groundwater
infrastructure.

No significant
impacts on areas
recognised as having
high biological value
or habitat supporting
listed migratory
species would occur
as a result of
implementing the
Proposal.
The high biodiversity
conservation values
of the Mount
Manning Region are
predominantly
associated with BIF
ranges (EPA, 2007).
The development
envelope does not
contain BIF or
conservation
significant flora or
vegetation.

Clearing for the Proposal would not
impact habitat necessary to maintain
species declared as specially protected
under BC Act or listed as threatened
species under the EPBC Act.
Malleefowl are likely to occur in the
development envelope but only as an
occasional visitor. The Malleefowl
favours gravelly soils for mound
construction and these lie mostly
outside the development envelope
(BCE, 2016).
Similarly, Woma Python habitat is
abundant in adjacent areas and
regionally. Any impacts on this species
are unlikely to be significant in a
regional context.
Clearing for the proposal would not
result in any species being listed as
specially protected under BC Act or
listed as threatened under EPBC Act.
Abundant similar habitat is located
immediately adjacent to the
development and clearing impacts
would not affect significant habitat for
any species.

Yes

Yes

Yes

Yes

Yes

Yes
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8.

Other relevant information

8.1

Institutional control period

Institutional control is defined by the Code of practice for the near-surface disposal of radioactive waste in
Australia (NHMRC, 1992) as the control of a former waste disposal site by the appropriate authority in order to
restrict access to and use of the site, and to ensure an on-going knowledge that the site has been used for the
disposal and permanent isolation of radioactive waste.
The Institutional Control Period (ICP), as defined by NHMRC (1992) is:
The period following closure of the disposal facility where public access to, or alternative use of, the site
shall be restricted for a predetermined period of time. The ICP shall be established before the
commencement of disposal of operations (i.e. disposal of radioactive waste) and should not be less than
100 years.
The ICP is the period after operations cease and the site is closed and rehabilitated, where the site is monitored to
demonstrate that it is safe, stable and non-polluting.
The appropriate authority to determine the ICP for Sandy Ridge is the Radiological Council of WA. As per
NHMRC (1992), the Radiological Council of WA may vary the ICP according to the usage of the facility.

8.1.1

International standards for institutional control periods

Other near-surface geological sites around the world have ICP ranging between 100 and 300 years (Nuclear
Energy Agency [NEA], 1999). A summary of ICPs applied to similar facilities overseas is provided in Table 91.
Table 91

Institutional control periods at near surface facilities

Country

Near surface geological facilities

Institutional Control Period

Australia

IWDF Mount Walton East

100 years

Czech Republic

Dukovany, Richard and Bratrstvi Facilities

200–300 years

France

L’Aube and La Manche Facilities

300 years

Hungary

Puspokszilagy Facility

100 years

Japan

Rokkasho No 1 and Rokkasho No 2 Facilities

300 years

South Africa

Vaalputs Facility

300 years

Spain

El Cabril Centralised Waste Disposal Facility

300 years

United Kingdom

National Low Level Waste Repository

100 years

Sources: NEA (1999), Empresa Nacional de Residuos Radiactivos (ENRESA) (2009), LLW Repository Ltd (2011), South African Nuclear
Energy Corporation (no date)

It is considered by Tellus to be consistent that the ICP for the Sandy Ridge Facility would be as per the IWDF
Mount Walton East, being 100 years. This proposal does not require a change to the approved ICP.

8.1.2

Appropriate authority for institutional control

As the proponent is a private company and does not own the land, at an agreed milestone in the ICP,
responsibility for the Proposal may be transferred to the WA Government. The site would then be managed by a
government agency determined by the WA Government. This agency would then be recognised as the
appropriate authority for institutional control. As part of the transfer of responsibility from the proponent to the WA
Government, the proponent would also provide ample funding through an escrowed fund arrangement to cover
management costs likely to be incurred by Government.
Government is the only practical option to be the appropriate authority for institutional control given:
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–

The nature of the wastes is such that they must be contained securely for geological time.

–

The length of the ICP.

–

The land in question is a Crown land.

–

The Government exists in perpetuity, whereas it is feasible or even likely that at some future date, the
proponent may no longer exist.

The Government therefore is in the best position to restrict access to and use of the site, and to ensure on-going
knowledge is retained in state archives for future populations to access if and when required.

8.1.3

Financial provision during institutional control period

Financial provisioning information for closure of the Proposal has been provided by the proponent during the 2016
PERR. Closure cost estimates are a part of the overall financial planning of the Proposal, and the final estimates
fall into the Bankable Feasibility Study. The initial costings provided were based on the size of areas within each
domain to be closed (as defined during the pre-feasibility phase of the Proposal) with 2016 rates applied.
Rates account for; supply, labour, construction equipment and freight. The rate multiplied by the size of the area
(quantity) provides a cost estimate. This cost estimate is then considered in terms of growth over the life of the
Proposal (i.e. growth of the quantity) to account for any change to the size of areas to be closed.
The outcome is a total estimated direct cost for each domain and subtotal for elements within each domain. Tellus
recognises the importance of updating the financial provisioning cost estimates with each revision of the MCP, to
ensure closure is included in its annual financial budgets.
Tellus has provided appropriate financial assurance for the expected closure costs of the Proposal. The
proponent has undertaken this financial assurance via appropriate contributions to the WA Mining Rehabilitation
Fund, consistent with DMIRS’s standard policy for mining projects in WA.
Tellus has put in place a legal structure for the financial assurances to be put in place following detailed legal, tax
and accounting advice and following consultation with relevant government agencies. Such a financial assurance
package is considered on a holistic basis with other financial assurances to be provided for the Proposal (i.e. for
an ICP).

8.1.4

Environmental monitoring during institutional control period

The objectives of ICP environmental monitoring, as outlined in the WFDCP (Appendix Y(A-4)) at the Facility are to:
–

Determine rate of erosion of the waste cell caps.

–

Determine processes occurring within the waste Cells through monitoring of potential leachate production
including gas composition.

–

Determine effects on the sensitive environmental receptors and/or human receptors (if applicable).

–

Confirm compliance with regulatory requirements.

–

Identify the need for, and the extent of, remedial/ mitigation measures to reduce effects on the environment.

The ICP environmental monitoring period will remain for 100 years. This is separated into two phases. Phase I active monitoring and Phase II - passive monitoring. Active monitoring will last 20 years and, passive monitoring
80 years.

8.2

Financial assurance and insurance

The Facility has a whole of WA Government financial assurance framework which involves a FAD and Trust Deed.
These documents outline Tellus’ quantum of assurance and environmental liability insurance to ensure the WA
Government does not incur an unacceptable liability should the site be abandoned, or costs exceed Tellus’ ability
to pay.
There are several areas that the FAD and Trust Deed cover should the operator fail to meet its obligations. The
costs that could potentially fall to the WA Government, which would be covered for the Facility’s lifecycle include:
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6.

Landfill operational financial assurance – this is to fund costs associated with unforeseen closure.

7.

Hazardous inventory disposal – this is to fund the cost of disposing of waste temporarily stored on the
surface at the site, and in transit to the facility. The unit disposal cost includes transportation to, and disposal
at an alternative facility such as the Class V Intractable Disposal Waste Facility named Mt Walton.

8.

Closure and Rehabilitation – there are two aspects of the proposal that require consideration:
a. Mine closure and rehabilitation – closure and rehabilitation of the kaolin mining aspect of the Facility is
covered. Under the Mining Rehabilitation Fund Act 2012, Tellus contributes to the WA Mining
Rehabilitation Fund (MRF) which is used to rehabilitate abandoned mine sites.
b. Waste facility decommissioning and closure – once waste is placed intothe mine voids, the voids
become waste cells and would not be coveredby the MRF. As such separate financial assurance is
required for this aspect, which is the major cost component for closure and rehabilitation of the Facility.

9.

Phase I of the Institutional Control Period (ICP) – Tellus is responsible for undertaking the first 20 years of
the ICP. Costs associated with the ICP include both fixed ICP costs and variable ICP costs. Phase I of the
ICP is pre-funded by Tellus (e.g. when the first waste is placed in a cell), and then contributes to the variable
cost each time a new waste cell is developed.

10. Phase II of the ICP – at the end of Phase I of the ICP, the Site will be handed back to the WA Government to
complete the remaining 80 years of the ICP. During Phase II, funds to cover monitoring, site inspections,
administration and potential remedial actions are required. Tellus will provide these to the WA government as
agreed under the FAD and Trust Deed.
No changes to the FAD are proposed by the Proponent under this proposal because the funds within the financial
assurance framework are sufficient to cover the revised proposal.

8.3

Environmental radiation monitoring program

The environmental radiation monitoring program is enacted to ensure that operations have no detrimental effect on
the environment and humans. The program is developed based on on-going interpretation of results and risk
assessments and is subject to continual improvement. The type, frequency and location of monitoring is provided
in the tables below (pre-operational – Table 89; and operational – Table 90).
The radiation monitoring program follows a conventional format for each of the types of hazards described. The
aim of the monitoring program is to:
–

Demonstrate regulatory compliance.

–

Assessment of the efficiency of work practices and engineering controls in preventing and limiting employee
and public exposure to radiation.

–

Provide data to enable knowledgeable radiation protection decision-making.

–

Ensure that radiological impacts on the local environment and to members of the public is confirmed as being
below the required levels.

The purpose of the monitoring program is to ensure that radiological impacts on the local environment and to
members of the public is confirmed as being below the required levels.
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Table 92

Pre-operational radiation monitoring schedule summary

Monitoring type

Type of monitoring

Type of radiation

Pre-operational

Dust monitoring

Dust deposition gauges

Long lived alpha

Quarterly from representative
locations.

Radon

Track etch (Radtrak2®
monitoring kit)

Radon decay products
Thoron decay products

Quarterly from representative
locations.

Area γ-monitoring

Pre-disposal background
gamma levels

γ-survey

Entire Development Envelope
Pre-clearance survey before
cell is mined.

Boundary gamma surveys

γ-survey

Once off.

Table 93

Planned operational radiation monitoring schedule summary from commencement of LLW disposal operations

Location

Type of
monitoring

Equipment

Monitoring Period & Frequency

Radiation Yard and Warehouse

Gamma survey

Handheld Survey
meter

Instantaneous readings every 3 to 5 weeks

Surface
contamination

Direct measurement

Instantaneous readings every 3 to 5 weeks

Wipe sampling

Instantaneous readings every 3 to 5 weeks

Gamma survey

Handheld Survey
meter

Instantaneous readings every 3 to 5 weeks

Surface
contamination

Direct measurement

Instantaneous readings every 3 to 5 weeks

Wipe sampling

Instantaneous readings every 3 to 5 weeks

Gamma survey

Handheld Survey
meter

Instantaneous readings every 3 to 5 weeks

Radon/Thoron

Passive Rn/Tn
monitors

Ongoing with quarterly analysis

Radon Grab

Instantaneous readings every 3 to 5 weeks

Dust Deposition
Gauge

Ongoing with quarterly analysis

Radiation Counting Laboratory

Waste Cell

Airborne Activity
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Location

Type of
monitoring

Equipment

Monitoring Period & Frequency

Temporary classified areas

Gamma survey

Handheld Survey
meter

Instantaneous readings every 3 to 5 weeks (if area has been in use since the
last environmental survey)

Surface
contamination

Direct measurement

Instantaneous readings every 3 to 5 weeks (if area has been in use since the
last environmental survey)

Wipe sampling

Instantaneous readings every 3 to 5 weeks (if area has been in use since the
last environmental survey)

Gamma survey

Handheld Survey
meter

Instantaneous readings every 3 to 5 weeks

Surface
contamination

Direct measurement

Instantaneous readings every 3 to 5 weeks

Wipe sampling

Instantaneous readings every 3 to 5 weeks

Gamma survey

Handheld Survey
meter

Instantaneous readings every year

Radon/Thoron

Passive Rn/Tn
monitors

Ongoing with quarterly analysis

Airborne Activity

Dust Deposition
Gauge

Ongoing with quarterly analysis

Surface
contamination

Direct measurement

Instantaneous readings every 3 to 5 weeks

Wipe sampling

Instantaneous readings every 3 to 5 weeks

Water

Extractions from
bores

Samples collected every month

Soil

Collection of
samples

Samples collected every 3 years

Public areas and plant for transit of
radioactive material

Other public areas
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8.3.1

Dust monitoring for LLW

The dust monitoring for LLW is undertaken using the same methodology outlined in section 7.6.4.2.2, which was
used to establish the baseline environmental conditions at the Facility. The Facility transitioned to operations in
late 2020, therefore these data are presented as part of operational monitoring, Table 91.
Table 94
Location

Dust monitoring results from July 2020 – May 2021
Jul 2020 to Oct. 2020

Oct 2020 to Jan 2021

Jan 2021 to May 2021

Total Solids
(mg)

Alpha, α
(disintegrations
per second)

Total Solids
(mg)

Alpha, α
(disintegrations
per second)

Total Solids
(mg)

Alpha, α
(disintegrations
per second)

Village

120

<MDL*

40

0.021 ± 0.009

46

0.016 ± 0.004

Weather
station

100

<MDL*

130

00.013 ± 0.008

49

0.016 ± 0.004

Control

70

0.096 ± 0.012

150

<MDL*

100

0.016 ± 0.004

South
East

290

0.027 ± 0.006

160

<MDL*

76

0.018 ± 0.004

South
West

120

<MDL*

44

<MDL*

86

.0011 ± 0.003

North
West

27

<MDL*

23

<MDL*

120

0.013 ± 0.004

North
East

86

<MDL*

34

0.03 ± 0.01

82

<MDL*

Minimum detectable level is <0.008 alpha
disintegrations per second

Minimum detectable level is <0.01 alpha
disintegrations per second

Minimum detectable level is <0.009 alpha
disintegrations per second

No increase in alpha activity associated with dust has been detected. Fully packaged and contained LLW has
been received at the Facility during this time.

8.3.2

Radon monitoring

Radon and thoron monitoring is undertaken using the same methodology outlined in section 7.6.4.2.3, which was
used to establish the baseline environmental conditions at the Facility. The Facility transitioned to operations in
late 2020, therefore these data are presented as part of operational monitoring, Table 92.
Table 95
Location

Village

Weather
Station
Control

South East

Radon and thoron monitoring results July 2020 – May 2021
Detector

Jul 2020 to Oct 2020

Oct 2020 to Jan 2021

Jan 2021 to May 2021

Ave
Radon/Thoro
n conc.
(Bq/m3)

Total
Radon
Exp.
(kBqh/m3
)

Ave
Radon/Thoro
n conc.
(Bq/m3)

Total
Radon
Exp.
(kBqh/m3
)

Ave
Radon/Thoro
n conc.
(Bq/m3)

Total
Radon
Exp.
(kBqh/m3
)

Radon

62 ± 12

143 ± 32

<15

<32

26 ± 10

75 ± 32

Thoron

<40

<92

<30

<64

<30

<86

Radon

29 ± 10

66 ± 26

<15

<32

26 ± 8

74 ± 28

Thoron

<30

<69

80 ± 28

172 ± 64

<30

<86

Radon

36 ± 12

82 ± 28

<15

<32

36 ± 10

104 ± 30

Thoron

<30

<69

<30

<64

<30

<86

Radon

19 ± 12

43 ± 28

<15

<32

<20

<57

Thoron

<30

<69

<30

<64

<30

<86
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South West

North West

North East

Radon

28 ± 10

64 ± 26

<15

<32

<20

<86

Thoron

<30

<69

<30

<64

<30

<86

Radon

15 ± 10

35 ± 26

<15

<32

<20

<57

Thoron

<30

<69

<30

<64

<30

<86

Radon

17 ± 10

40 ± 26

<15

<32

<20

<57

Thoron

<30

<69

<30

<64

<30

<86

No increase to radon or thoron levels has been detected compared with the baseline results during this time.

8.3.3

Environmental area γ-monitoring program

Environmental area γ-monitoring program consists of:
–

Site boundary monitoring surveys.

–

γ-monitoring to determine background levels.

–

Clearance survey for equipment leaving Site.

The environmental gamma survey would be done at a height of 1 m from the ground. Keeping the monitor and
audio indicator in the on position allows for the identification and monitoring of smaller areas with elevated gamma
radiation levels. Further details of the monitoring are as follows:
–

A grid of approximately 15 m x 15 m is recommended.

–

All monitoring locations are recorded using a Global Positioning System (GPS) receiver.

–

Area γ- monitoring of the site boundary is undertaken as part of the pre-operational and operational baseline
program. The monitoring locations are recorded with the GPS coordinates and compared to the predevelopment monitoring results.

–

A survey would be undertaken once mining has been completed and before disposal to confirm the
background levels in the cell. The survey results with the GPS coordinates would be recorded.

–

A clearance survey of each cell would be undertaken after completion of earthworks and capping to confirm
area above cell is at background levels. Results and GPS coordinates would be recorded.

8.3.4

Occupational monitoring program

Personal γ- monitoring of site personnel with passive OSL dosimeters began in quarter four of 2020 and to date
only five site staff have recorded a measurable dose. Of those doses that have been recorded, the maximum
cumulative dose received by a worker is 0.08 mSv.
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9.

Environmental management framework

9.1

Environmental management policy

Tellus is committed to reducing the impact of its operations on the environment. The key principles and actions
underpinning its Environmental Management Policy (Appendix A-17) are:
–

Incorporate environmental management as part of business activities.

–

Monitor and measure environmental performance to ensure continual improvement.

–

Periodically review, receive feedback and improve its Environmental Policy and Procedures.

Its environmental objectives are to:
–

Operate in a responsible manner that respects the environment at all stages of business.

–

Encourage new ways of minimising environmental impacts.

–

Strengthen partnerships with stakeholders to achieve objectives and obligations.

–

Strive to effectively manage resources, reduce waste and eliminate or minimise adverse environmental
effects and risks associated with operations.

–

Meet and, where appropriate, exceed applicable environmental laws, statutory obligations and relevant
voluntary codes of practice.

–

Protect natural, historic and culturally significant sites.

To achieve these objectives, the proponent would act to:
–

Ensure that all people who work or visit its operations are aware of and have the necessary skills and training
to fulfil their environmental obligations.

–

Openly communicate its environmental performance with its workforce, government and the wider community.

–

Ensure high levels of management and staff involvement in achieving stated objectives.

–

Maintain monitoring programs to provide data to continually assess the status of environmental values

The proponent’s Environmental Management Policy is applicable to all its directors, employees and contractors.
The Policy expresses an ongoing commitment to understand, abide by and regularly review these Key Principles
and Actions.
The Environmental Management Policy is the foundation of the Environmental Management System (EMS) and
provides the framework for setting and reviewing objectives and targets.

9.2

Environmental management system

Tellus maintains and continuously improves an Environmental Management System (EMS) that complies with the
requirements of the International Standard ISO 14001:2015 Environmental Management Systems. The EMS is
used by Tellus to manage its environmental responsibilities, manage environmental impacts of the operation, and
ensure that effective management of the environment is integral to its operations.
Tellus updates the EMS with management plans and operational procedures relevant to the construction,
operation and closure of the Facility when new environmental approvals have been obtained.
The EMS consists of the following elements:
–

Environmental aspects and impacts.

–

Legal and other requirements.

–

Objectives and targets.

–

Environmental management programs.

–

Implementation and operation.
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–

Operational control.

–

Checking and corrective action.

–

Review and improvement.

These are further discussed below.

9.2.1

Environmental aspects and impacts

Tellus has established System Procedure SP-01 Environmental Planning – Aspects and Impacts to identify the
environmental aspects of its current activities, products and services. Tellus has also detailed methods in SP-01
to determine which of those environmental aspects have a significant impact on the environment.
A comprehensive workshop was conducted to revise the Environmental Aspects and Impacts Procedure including
a risk analysis to incorporate activities from the Proposal.

9.2.2

Legal and other requirements

All legal requirements have been updated in regards to the Proposal, including requirements under the approved
Ministerial Statements.

9.2.3

Objective and targets

Tellus has established System Procedure SP-03 Objectives and Targets to identify environmental objectives and
quantifiable targets which meet the company’s Environmental Management Policy. These environmental
objectives and targets have been reassessed in light of the Proposal.

9.2.4

Environmental management program

An Environmental Management Program has been developed for the purpose of turning the objectives and targets
into actions. The Environmental Management Program includes performance indicators that are used to assess
environmental performance. This program has been updated in light of the revised SP-03 Objectives and Targets.
EMPs that have been developed for Sandy Ridge are as follows:
–

Operational Environmental Management Plan (Appendix X(A-3))

–

Surface Water Management Plan (Appendix N(A-2)).

–

Radiation Waste Management Plan (Tellus, 2021)

–

Mine Closure Plan (Appendix Y(A-3)).

–

Waste Facility Decommissioning and Closure Plan (Appendix Y(A-4)).

–

Emergency Response Plan (Appendix AA(A-2)).

–

Drinking Water Quality Management Plan (Appendix W(A-5)).

9.2.5

Implementation and operation

This component of the Tellus EMS relates to the implementation of the EMS and the development of necessary
capabilities and support mechanisms to achieve the environmental policy outcomes, the objectives and the
targets. This component consists of the following elements:
–

Structure and responsibility.

–

Training awareness and competence.

–

Communication.

–

Environmental management system documentation.

–

Document control.

–

Operational control.

–

Emergency preparedness and response.
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All components of implementation and operation have been reviewed in light of the Proposal. Particular emphasis
and resources have been employed in the area of operational control and emergency preparedness and response.

9.2.6

Operational control

A number of environmental operational procedures have developed to assist with the implementation of the EMS
including:
–

Vegetation clearing.

–

Topsoil management.

–

Flora management.

–

Heritage management.

–

Spill response.

–

Oily waste treatment.

–

Waste management.

–

Chemical management.

Results of the proposed workshop conducted to identify potential adverse impacts have assisted in the
development of new operational procedures.

9.2.7

Checking and corrective actions

This component of the proponent’s EMS relates to the monitoring and evaluation of Tellus’ environmental
performance, and it consists of the following elements:
–

Monitoring and measurement.

–

Non-conformance investigation and implementation of corrective and preventive actions.

–

Record keeping and review.

–

Environmental management system audits.

–

Management review.

Internal audits have been scheduled for the EMS review.

9.2.8

Review and improvement

System Procedure SP-12 Management Review was implemented for senior management to undertake reviews to
assess the ongoing suitability and effectiveness of the EMS.
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10.

Addressing the EP Act object and
principles

Section 4A of the EP Act establishes the object as being to protect the environment of the State, having regard to
the following principles:
1.

The precautionary principle
Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used
as a reason for postponing measures to prevent environmental degradation. In the application of the
precautionary principle, decision 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.

2.

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

3.

The principle of the conservation of biological diversity and ecological integrity
Conservation of biological diversity and ecological integrity should be a fundamental consideration.

4.

Principles relating to improved valuation, pricing and incentive mechanisms:
(1) Environmental factors should be included in the valuation of assets and services.
(2) The polluter pays principle – those who generate pollution and waste should bear the cost of
containment, avoidance or abatement.
(3) 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.
(4) 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.

5.

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

Section 44(1) and (2) of the EP Act also requires the EPA to include in its assessment report to the Minister for
Environment (in respect of significant proposals), the key environmental factors identified in the course of the
assessment, and then to recommend as to whether the proposal may be implemented with conditions and
procedures as required.
Tellus considered these principles in the development of the 2016 PERR, as well as this Proposal’s referral to the
EPA, as outlined in Table 96.
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Table 96

Principles of sustainability and environmental protection

Principle

Application

RSD reference

The precautionary principle

Throughout the design of the 2015 Proposal, the precautionary principle was applied where potential
impacts could cause serious or irreversible damage. As an example, the precautionary principle was
applied to the threat of contamination of an aquifer.

Throughout document

While hydrogeological investigations found that aquifer does not occur beneath the approved development
envelope, the following precautionary management and mitigation measures were committed to, to
minimise the risk of groundwater contamination:
•
Installation of groundwater monitoring bores, and continual monitoring of these bores during the life
of the Proposal.
•

Containment of wastes within cells designed to exclude water to prevent the generation of leachate.

•
Operational bunding and V-drains around the cells to prevent rainfall generated surface water
ingress into the cells.
•

Minimum separation distance of 5 m between the base of a cell and the underlying granite.

•

Spill response procedures.

•
Subsidence monitoring and remedial measures to respond to slumping or erosion of the clay cap of
waste cells.
Best practice was also implemented in the design of the waste cells by reviewing practices at international
LLW disposal facilities and adhering to international and national codes for permanent isolation of LLW.
The preparation of an Outline Safety Case for a LLW disposal facility was also considered best practice in
the 2015 Proposal. Following the design and development of the first waste cell, a Detailed Safety Case
has been developed. This Detailed Safety Case is an important part of this Proposal (Appendix U(A3)).
Recommendations for
environmental mitigation and
management actions that are in
line with best practice were
specified by technical experts. As
an example, the construction of
levees on the north and east
boundaries of the proposed cell
area to divert surface water runoff
away from cells and avoid the
potential for leachate generation,
was included in the 2015 Proposal
design. Such design elements will

The 2015 Proposal committed to monitoring radioactivity during the institutional control period (ICP) to
ensure by the end of the ICP, radioactivity on the surface of the development envelope is equivalent to
background concentrations. This would ensure that future generations would not be exposed to excessive
radiation from the Site.

Section 9.3

Records of waste isolation would be held by key regulatory agencies and the State Archive to ensure future
generations have access to information regarding the wastes isolated at Sandy Ridge. This Proposal will
continue the commitment to record wastes deposited onsite.
Further, by requesting approval to accept intractable wastes at the existing Site disposal rate of 280,000 tpa
(no matter whether the wastes are solid or liquid), this Proposal gives operational flexibility to waste holders
so that there is approved capacity at the Site for their waste (rather than it being poorly stored in temporary
containment or worse still, dumped into the environment).
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continue to be implemented as part
of this Proposal.Section 7.7.6The
principle of intergeneration equity
The principle of the conservation of
biological diversity and ecological
integrity

The location for the Facility was chosen in the 2015 Proposal as it had the characteristics appropriate for a
near surface geological repository.

Principles in relation to improved
valuation, pricing and incentive
mechanisms

The 2015 Proposal provided waste generators and holders with a cost-effective option to dispose of their
hazardous and intractable waste using world’s best practice. The only other available option, Mount Walton
East IWDF, was assessed as being cost prohibitive and generally restricted to being campaign-based waste
disposal.

Section 2.3.14

The 2015 Proposal did not identify significant effects on conservation significant flora or fauna, communities
or ecological linkages, and the proposed clearing was not going to cause any of the vegetation communities
present to become threatened. Following construction, Tellus recorded a previously un-recorded P3 flora
taxon, Melichrus sp. Bungalbin Hills, in the Mining Area. The population is large and plentiful in the Mining
Area, so there is a potential that some plants were cleared. DWER is currently assessing a report that
Tellus commissioned on the regional abundance of . Tellus continues to commit to undertaking flora and
fauna studies of the area around the approved Facility development envelope.
Section 3

This Proposal builds on providing a cost-effective intractable waste disposal option, by keeping the existing
Site total disposal rate of 280,000 tpa irrespective of whether the wastes are solid or liquid. This continues
to provide a permanent isolation solution for high risk hazardous and intractable wastes, eliminating a
significant environmental risk to the environment and the community.
The principle of waste minimisation

The 2015 Proposal estimated that approximately 3.2 million tonnes of legacy waste was being temporarily
stored across Australia, awaiting an appropriate long-term storage option.

Section 3

Tellus works with waste generators to confirm that materials proposed for disposal at Sandy Ridge are not
able be re-purposed. Tellus keeps accurate records of wastes regarding their locations within the cell, so
that if those materials become a commodity in the future, they would be relatively accessible (refer to waste
zoning guide).
This Proposal continues to provide a disposal solution for hazardous and intractable waste that is currently
stored in temporary and often inappropriate storage locations, by providing additional flexibility to holders
particularly of solid wastes, by providing a Site waste disposal rate of 280,000 tpa for permanent isolation.
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11.

Holistic impact assessment

The EIA process needs to consider the connections and interactions between parts of the environment to inform a
holistic view of impacts to the whole environment. This requires consideration of the impacts of the Proposal in a
regional context as well as at the local scale.
The primary purpose of the Proposal is to:

–

Provide a sustainable and regulated Facility to receive Class IV and Class V wastes

–

Align with WA’s Waste Strategy

–

Support WA industries by providing a licensed facility for the receipt of solid and waste material

The environmental and social impact studies undertaken for this Proposal and the 2016 PERR have considered
and assessed potential impacts at both at a local and regional scale. The results of these studies have informed
the Proposal impact assessment and development of mitigation measures.
Although it is considered that the Proposal will not have a significant adverse impact on the environmental and
social factors primarily due to its geological, physical and meteorological setting
The Proposal’s predicted outcomes have been considered in relation to the environmental principles (see Section
7) and the EPA’s environmental objectives for each Key Environmental Factor.

11.1

Summary of proposed environmental mitigation,
management and monitoring measures

Table 97 presents a consolidated list of mitigation measures proposed to be undertaken to prevent, minimise or
compensate for the relevant impacts of the action, including mitigation measures proposed to be taken by the WA
Governments, local governments or the proponent.

GHD | Tellus Holdings Ltd | 12549128 | Alignment of gate waste acceptance tonnage

371

Table 97

Summary of environmental mitigation and management measures for the revised proposal

Environmental factor/proposed action

Commitment to control and environmental mitigation measures

To be undertaken by:

Flora and vegetation

The proponent will continue to implement the approved Flora and Vegetation Management Plan
(FVMP) for the Facility.
Where required, commitments within the FVMP will be incorporated into the Facility’s OEMP
associated with future pit mining and waste cell development.. A list of measures to be included is
provided in Section 0.6.

The proponent

Implement fire prevention and management measures to be outlined in the Facility’s Bushfire Fire
Management Plan.

The proponent

Rehabilitation of disturbed areas in accordance with the Facility’s approved MCP and WFDCP.

The proponent and WA
Government

Existing spill response operational procedures will continue to be implemented. Visual assessments
and rapid clean-up of any spill will verify the extent of the spill. Efficient and effective clean-up
would minimise dust generation. Any spills and corrective actions will be recorded into the
proponent’s cloud-based environmental management system.

The proponent

The proponent’s site induction program verifies that all operators are appropriately trained, familiar
with operational procedures and, are educated regularly at toolbox meetings. There are onsite traffic
management, including speed limits and two-way communication between all vehicles, to mitigate
potential spills.

The proponent

Pre-clearing surveys are conducted prior to any ground disturbance to determine if there are any
signs of conservation significant fauna activity within the area proposed for clearing.

The proponent

The Facility’s OEMP would include fauna management measures to minimise, manage and monitor
potential impacts on fauna from the Proposal. A list of measures to be included is provided in
Section 7.4.1.6.

The proponent

Implement fire prevention and management measures to be outlined in the Facility’s approved
Bushfire Fire Management Plan. .

The proponent

Rehabilitation of disturbed areas are in accordance with the Facility’s approved MCP and WFDCP.

The proponent and WA
Government

Implement erosion and sedimentation control procedures as required by the Facility’s OEMP.

The proponent

Surface water runoff management measures will continue to be implemented to separate clean and
dirty water areas and, prevent water ingress into operational areas.

The proponent

Spill response operational procedures will continue be implemented in accordance with site
operational procedures.

The proponent

Continue to undertake regular monitoring of the site’s existing groundwater bore holes in
accordance with the approved LMMP and DGMMP.

The proponent

Continue to undertake climate meteorological monitoring and recording.

The proponent

Terrestrial environmental quality

Terrestrial fauna

Inland waters environmental quality
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Human health

Heritage

Continue to undertake subsidence monitoring in accordance with the WFDCP.

The proponent

Retaining water near the silcrete to establish soil moisture profiles during rain events and dry
periods. The results will be reported quarterly in line with the proponent’s internal procedures. .

The proponent

The Facility’s Safety Case is a living document and is updated at each step of the development of
the Facility, e.g. detailed design, during construction, operation and after closure. The following
measures are contained within the Facility’s Safety Case which remain under assessment by the
WA Radiation Health Unit:
Implement Tellus strict WAC.
Store waste material according to zoning scheme.
Provide inductions and training to Sandy Ridge Facility workers.
Enforce appropriate use of personal protective equipment.
Conduct regular toolbox meetings to promote awareness of risks.
Develop clear operational procedures for handling dangerous goods.
Ensure all machinery and equipment used in handling is maintained.
Include spill controls in design of waste isolation pits such as bunds.
Include fire detection and suppression systems in Facility design.
Maintain an emergency response and management plan.

The proponent

Update and implement the Proponent’s Safety Management Plan

The proponent

Maintain the existing wastewater treatment system.

The proponent

Limit the potential for airborne asbestos fibres to be generated through stabilisation and dust control
measures.
Limit potential for airborne asbestos to be inhaled by ensuring only people who need be in the
vicinity are and they are protected with suitable PPE.

The proponent

Implement a Drinking Water Quality Management Plan.

The proponent

Implement the revised Radiation Management Plan once approved by the WA Radiation Health
Unit.

The proponent

Best practice noise management will be implemented in accordance with the Facility’s OEMP.

The proponent

There are no known records of heritage items (Aboriginal or European) within or in close proximity
to the development envelope as confirmed via online database searches (WA Department of
Aboriginal Affairs Site Register, State Heritage Register [inHerit], World Heritage Register, National
Heritage Register, Commonwealth Heritage Register and the Australian Heritage Database). In
addition, a search of the Land, Approvals and Native Title Unit indicated there are no registered
native title claims over the development envelope (Government of Western Australia, 2015).

The proponent

Field surveys did not record any heritage items (registered or previously unrecorded) or
ethnographic values within the development envelope. The field surveys were conducted in
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consultation with representatives of the Kapam Native Title Group, Kelamaia Kabu(d)n and Widji
Group.
Amenity

Rehabilitation and decommissioning

Dust suppression and management measures are implemented to minimise dust impacts where
possible. This would include:
Application of dust suppression methods along internal access roads and hard stand areas using
watercarts during dry, dusty periods.
Weather conditions are monitored prior to mining activities most likely to generate dust (i.e.
vegetation removal, topsoil and subsoil stripping, and blasting).
Dust deposition gauges have been established across the development envelope. They will
continue to be monitoring and the results recorded quarterly by the proponent

The proponent

Disposal cells will be rehabilitated on completion of subsidence monitoring with the objective of
producing a surface slightly mounded above the existing natural surface that is vegetated.

The proponent

Following closure of the mine, all mining related infrastructure will be removed and disturbed areas
will be rehabilitated in accordance with the Facility’s approved MCP and WFDCP.

The proponent

Implement the MCP.

The proponent

The MCP will be reviewed and revised as appropriate by the proponent every three years or such
other time as specified in writing by the DWER or DMIRS. The next review date would follow
Ministerial Approval in order to include relevant conditions or requirements regarding closure.

The proponent

Implement the approved WFDCP.

The proponent/WA
Government

The WFDCP will be reviewed and revised as appropriate by the proponent every three years or
such other time as specified in writing by DWER or DMIRS. The next review date would follow
Ministerial Approval in order to include relevant conditions or requirements regarding closure.

The proponent/WA
Government
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12.

Conclusion

12.1

Summary of the RSD’s findings

The Sandy Ridge Facility is located 240 km north-west by road from Kalgoorlie and 75 km north-east of
Koolyanobbing in WA, at a very remote site. It is located within a semi-arid environment where annual average
evaporation rates are approximately eight times higher than annual average rainfall. The site is geologically
stable, and the results of landform evolution modelling across the site has demonstrated that it is highly likely to
remain so.
Current operations at the Facility are described in Table 1 and involve clearing of vegetation, mining and
processing of kaolin, water abstraction, handling, and deposition of Class IV and V intractable waste materials. As
recognised by EPA Report 1611 (2017), the Site’s characteristics of geological stability, deep very low permeability
and unsaturated clay soils, low rainfall, high evaporation, low land erosion potential and remoteness make
conditions suitable for a Class IV and V near-surface geological waste repository.
The Site is also near the existing Class V IWDF at Mount Walton East which became operational in 1991. It too
has demonstrated the suitability of the locality’s characteristics for intractable waste disposal, and after 30 years of
environmental monitoring at that site without any detection of off-site contamination, demonstrates that the geology
can contain and isolate Class IV and Class V waste.
No significant change to the existing operation is proposed, however an amendment to the permitted gate receival
amounts is proposed such that permitted deposition and permitted gate receival match and align. This is
requested to allow more operational flexibility to respond to solid waste holders’ needs at times when less liquid
waste is brought to the gate, and thereby ensure that Tellus can continue to accept waste and optimise the
capacity of the Facility infrastructure. This requirement is driven by a significantly increased demand for solid
waste disposal options for large amounts of contaminated material from industry and government development
projects. Accordingly, Tellus is seeking approval to maintain the overall disposal of waste at the Site at
280,000 tpa, and to obtain approval for operational flexibility to accept Class IV and Class V wastes no matter
whether they are solid or liquid.
While the tonnage of wastes being disposed in the mined out pits is not proposed to change, the constituent
proportions of the tonnage being disposed of into the pits could potentially change. This change may occur if a
lower proportion of liquid waste was accepted at the gate, resulting in reduced volumes of kaolin being disposed
into the pits as the main liquid waste immobilisation agent. The outcome of that scenario would be a lower
proportion of kaolin clay being part of the disposal process, and therefore a higher proportion of Class IV and
Class V wastes being disposed of. This could be viewed as a potentially significant increase to the amount of
Class IV and Class V wastes being disposed in the mined out pits. However, it is important to note that this
Facility would still only be approved to receive wastes that comply with the WAC, and that no matter what
proportions of Class IV and Class V wastes are disposed of, the pits will be filled up just as quickly at the
maximum rate of 280,000 tpa. Some Class IV and Class V wastes accepted at the gate would have higher levels
of contaminants than other wastes, however all wastes accepted must still be within the WAC limits. In any case,
the approved disposal rate of 280,000 tpa over 25 years is not proposed to be changed, and the approved WAC
will remain unaltered as a result of this Proposal.
The long-term safety and performance of the Facility has been approved under MS 1078 as being acceptable
based on the total overall disposal of 280,000 tpa of contaminated and hazardous materials. Previously reviewed
and approved aspects of the Sandy Ridge Facility have been reviewed, and updates made where a potential
change in environmental risk has been identified.
Detailed scientific desktop and field investigations were undertaken to assess key environmental factors and
discuss their potential environmental impacts, positive or negative, during the operation of the Proposal. These
included specialist studies of biodiversity, soils, cultural heritage, surface water, groundwater and radiology.
These studies were undertaken in accordance with relevant Commonwealth and State environmental legislation,
guidelines and procedures established by regulatory agencies.
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Based on the findings of the environmental investigations, the effects on the environment would be managed by
implementing the various environmental mitigation measures outlined in this RSD. Mitigation measures that
currently are being implemented or would be implemented during the operation of the Proposal have been
recommended to avoid (eliminate) or limit potential impacts to those that are short-term and manageable. The
environmental performance of the Proposal would be managed through the implementation of the Proponent’s
OEMP, site operating procedures and the approved WFDCP and MCP. Adverse effects would also be managed
by adhering to the relevant legislation, regulations, policies and guidelines.
As the Sandy Ridge Facility has already been designed, constructed, and operating to handle and dispose
280,000 tpa of Class IV and V waste, no changes to the development envelope, disturbance area, design or
infrastructure are required as part of this Proposal. Some increase in total numbers of personnel may be required,
as well as an expected increase in the volume of waste truck traffic to Site, however no additional clearing,
infrastructure or other development above existing approved (MS 1078) works is required for this Proposal.
There is a continuing need and obligation to provide for the safe and secure storage of hazardous, intractable and
low level radioactive wastes that continue to be generated across a wide spectrum of business and research
organisations within Australia. Without the flexibility to provide sufficient approved disposal options for Class IV
and V solid waste holders, such wastes would continue to be stored in hundreds of locations across Australia,
potentially in unsecured and inappropriate locations. The current management of such waste types would lead to
significant and potentially long-term adverse impacts on human populations and both natural and built
environments.
It is considered that this Proposal is justified on the basis that it continues to meet the standards required for a
near surface geological repository, and it is has been assessed against the necessary Commonwealth and WA
regulations and guidelines. This Proposal has been assessed within this RSD as being in accordance with the
principles of sustainability and environmental protection.
Based on this RSD, it is considered that the long-term operational benefits of the Proposal would outweigh the
adverse effects identified in the risk assessment.
Given the above, it is concluded that the alignment of the approved mass of waste accepted at the gate to the
mass of waste disposed in the cells (both 280,000 tpa) is environmentally acceptable and can be managed without
significant adverse impact to key environmental factors. It is therefore recommended that the requested alignment
be implemented subject to existing conditions listed in:
–

MS 1078.

–

Australian Government approval EPBC 2015-7478.

–

Local Council approval.

–

Part V Operating Licence.

–

The Site’s Crown Lease.

–

The Facility’s FAD and Trust Deed.

–

Any conditions linked to approval under the Radiation Safety Act 1975.

12.2

Consideration of the principles of sustainability and
environmental protection

The principles of sustainability and environmental protection include:
–

Precautionary principle. Where there are threats of serious or irreversible environmental damage, lack of
full scientific certainty should not be used as a reason for postponing measures to prevent environmental
degradation.

–

Inter-generational 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.

–

Conservation of biological diversity and ecological integrity. The conservation of biological diversity and
ecological integrity should be a fundamental consideration in decision making.
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–

Improved valuation, pricing and incentive mechanisms. This includes recognition of the principles that the
costs of environmental externalities should be internalised and that the polluter should bear the costs
associated with environmental pollution.

–

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

–

Best practice. When designing proposals, and implementing environmental mitigation and management
actions, the contemporary best practice measures available at the time of implementation should be applied.

–

Continuous improvement. The implementation of environmental practices should aim for continuous
improvement in environmental performance.

An assessment of the Proposal against these principles is provided below.

12.2.1.1

Precautionary principle

A number of environmental investigations have been undertaken to ensure that the potential impacts of the
Proposal are understood with a high degree of certainty. Where a higher degree of risk was identified, this
included specialist studies. The assessment of potential impacts of the Proposal is considered to be consistent
with the precautionary principle. The assessments undertaken are consistent with accepted scientific
methodologies, and have taken into account relevant statutory and government agency requirements.
The Proposal has evolved to avoid environmental effects where possible and to reflect the findings of the studies
undertaken. Safeguards have been proposed to minimise the potential impacts to the environment and human
health. These safeguards are implemented during the operation of the Facility, in accordance with the
management plans.

12.2.1.2

Inter-generational equity

The operation of the Facility has the potential to lead to some environmental and social disturbance. These
disturbances include increased waste truck traffic to and from the site, together with the associated noise and dust
generation. There would also be an increased potential for hazards and risks (e.g. from spills) as a result of the
increase gate acceptance rate, however, the potential for reduced liquid waste acceptance rates would conversely
reduce the level of risk from spills. Strict implementation of the OEMP and other plans and procedures developed
by Tellus would ensure that there are no significant impacts that would diminish the health, diversity or productivity
of the environment for present or future generations.

12.2.1.3

Conservation of biological diversity and ecological integrity

Surveys of flora and vegetation and a fauna assessment has been undertaken to identify potential adverse
impacts on biodiversity. These studies demonstrate that the Proposal would not have significant impact on any
local populations of native biota including threatened and endangered species, populations or ecological
communities.

12.2.1.4

Improved valuation, pricing and incentive mechanisms

The environmental impact assessment has identified the environmental and other consequences of the Proposal,
and has identified mitigation measures where appropriate to manage potential adverse effects. The operation of
the Project is in accordance with relevant legislation, the conditions of approval the OEMP and other plans and
procedures that have been developed by Tellus. The implementation of these requirements continues to be an
economic cost to the proponent, by increasing both the capital and operating costs of the Project. This indicates
that environmental resources have been given appropriate valuation in the development of the Project.

12.2.1.5

Waste minimisation

It is estimated that about 3.2 million tonnes of legacy wastes are temporarily stored in over 200 locations across
Australia, awaiting an appropriate long-term storage option. The Proposal would further minimise waste that is
currently stored in temporary and potentially inappropriate storage locations, by providing additional gate
acceptance tonnage for holders of Class IV and V solid wastes.
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12.2.1.6

Best practice

Best practice has been implemented in the design and construction of the Facility, and it is operated in accordance
with the practices at other international LLW isolation facilities and by adhering to international and national codes
for isolation of LLW. Tellus also prepared a Safety Case for the Facility, which is considered to be best practice for
a LLW near surface geological repository.
Recommendations for best practice environmental mitigation and management measures, that have been
specified by technical experts, have been included in this RSD to eliminate or reduce the potential environmental
impacts associated with the Proposal.

12.2.1.7

Continuous improvement

Continuous improvement and corrective actions are of paramount importance, and are a fundamental part of the
Tellus EMS. An environmental monitoring program enables the effectiveness of mitigation measures to be
checked to ensure they achieve their objectives, or to facilitate modification where necessary. Monitoring
requirements are listed within the OEMP, as well as other plans and procedures that have been developed by
Tellus.

12.3

Justification

The Proposal is considered justified because it:
–

Is an alignment of waste acceptance to waste disposal tonnage.

–

Continues to provide diversity in the mining sector.

–

Provides additional flexibility for response to the needs of solid waste holders.

–

Is consistent with WA and national waste management strategies in addition to regional economic strategies
and plans.

–

Provides a number of community and economic benefits including opportunities for the long-term, storage,
treatment and recovery of valuable materials in addition to long-term full-time employment.

–

Assists with reducing the suspected poor storage of Class IV and Class V wastes around Australia, by
providing an accessible location for the permanent isolation of hazardous, intractable and LLW

–

Would not result in significant effects on the environment that are not able to be mitigated due to the geology
and climate of the area, as well as the management plans and procedures in place.

–

Is consistent with the principles of sustainability and environmental protection.

12.4

Proposal summary

A summary of the Proposal is presented in Table 98.
Table 98

Summary of the Proposal

Summary of the Proposal
Proposal title

Sandy Ridge Facility – alignment of the tonnage of waste received at the gate (currently up to
100,000 tpa) with the approved tonnage of waste permitted to be disposed of into the Site’s waste
disposal cells (up to 280,000 tpa).

Proponent name

Tellus Holdings Ltd.

Short description

Tellus has developed a kaolin clay open cut mine, and uses the voids resulting from mining for the
secure storage and isolation of hazardous, intractable waste and LLW using an international best
practice safety case for storage and isolation.
Tellus is proposing to align the tonnage of waste received at the gate of its Sandy Ridge Facility
(currently up to 100,000 tpa) with the approved tonnage of waste (including treated waste) permitted
to be disposed of into the Site’s waste disposal cells (up to 280,000 tpa). This is requested to allow
more operational flexibility to respond to solid waste holders’ needs at times when less liquid waste
is brought to the gate, and thereby ensure that Tellus can continue to accept waste for landfilling
and optimise the capacity of the Facility infrastructure.
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Summary of the Proposal
Tellus is therefore seeking approval to maintain the overall disposal of waste at the Site at
280,000 tpa, and to obtain approval for operational flexibility to accept intractable wastes no matter
whether they are solid or liquid.
The Proposal is located approximately 75 km north-east of Koolyanobbing, WA (Figure 1).
PHYSICAL ELEMENTS
Element

Location

Proposed xtent within 1,061 ha MS 1078 approved development
envelope

Mine pits/waste
cells

Figure 21; Figure 22

Clearing up to 202.3 ha [no change]

Associated
infrastructure

Figure 21; Figure 22

Clearing up to 73.75 ha [no change]

OPERATIONAL ELEMENTS
Element

Location

Proposed Approved Extent

Ore Processing

Kaolin Plant, coordinates:
220800mE, 6637520mN

Processing of up to 290,000 tpa of ore. [no change]

Temporary waste
storage on surface

Facility

Up to 15,000 tonnes. [no change]

Class IV and
Class V waste
accepted at gate

Facility entrance gates

Up to 280,000 tpa. [no change]

Class IV and
Class V waste
disposal

Pits/Cells, coordinates:
219920mE, 6638195mN

Up to 280,000 tpa. [no change]

Class II Landfill for
waste generated on
the site

Class II Landfill,
coordinates:
218507mE, 6637370mN

Disposal of up to 500 tpa. [no change]

Water Use

Water Tanks, coordinates:
220770mE, 6637430mN

0.18 gigalitres per annum sourced from water tanks onsite that are
supplied via a water pipeline from the Polaris/Mineral Resources
Carina Iron Ore Mine. [no change]

12.5

Recommendations

It is recommended that the Proposal be approved for the following reasons:
–

The RSD has continued to address the requirements of the Environmental Scoping Document. It has also
addressed all necessary environmental guidelines as required by the Office of the Environmental Protection
Authority and the Commonwealth Department of Agriculture, Water and the Environment.

–

The assessment of key environmental factors has involved detailed quantitative scientific assessment and
consultation with key government and non-government stakeholders. The assessment has concluded the
Proposal can be constructed and operated without resulting in significant risks on either the environment or
human populations.

–

Where the risk assessment has identified potential issues, the environmental assessment has proven, by way
of modelling and consultation, that those issues can be managed through tailored environmental
management measures that meet relevant government and best practice guidelines.

–

The site is located on vacant Crown reserve which is not constrained by any matters of national
environmental significance under the Environment Protection Biodiversity Act 1999.

–

The site has been extensively surveyed for potential rare, threatened or endangered plants and/or animals.
There are no impacts on Threatened or Priority Ecological Communities (listed under the BC Act). Field
survey results confirm this.
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–

The Proposal would continue to result in long-term jobs at both the regional and local employment level. The
Proposal would encourage regional investment, training, business opportunities, growth in infrastructure,
royalties and taxes for Western Australia.

–

The Proposal would be able to positively contribute further to several initiatives put forward by government
authorities such as the Australian Government 2018 National Waste Policy and the WA Government Western
Australian Waste Strategy 2030. It would also be consistent with the aims and objectives of numerous
strategic plans prepared for the Goldfields-Esperance Region.

–

By storing like with like wastes, the Proposal can provide for future waste recovery and re-use projects. This
in turn creates opportunities for current and future research opportunities.

–

The ‘do nothing’ option will not realise the potential benefits that have been identified in this RSD.

–

The potential environmental, social and economic benefits of the Proposal outweigh any potential negative
issues.

–

The Proposal would further address a potentially serious legacy intractable waste issue in Australia.
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