Environmental Protection Authority

GOVERNMENT OF
WESTERN AUSTRALIA

Mr Wayne Groeneveld QUIRGE | CMS 15207
Sustainability Manager Enquiries: Ben Miles, 6145 0833
Sheffield Resources Limited Email: ben.miles@epa.wa.gov.au
PO Box 205

WEST PERTH WA 6872

Dear Mr Groeneveld

CHANGE TO PROPOSAL - THUNDERBIRD MINERAL SANDS PROJECT -
ASSESSMENT NO. 2073

Under section 43A of the Environmental Protection Act 1986 (EP Act), | am able to
approve a change to a proposal, without a revised proposal being submitted to the
Environmental Protection Authority.

| consider that the changes described in your application dated 28 November 2016
is unlikely to significantly increase any impact that the proposal may have on the
environment.

| also consider that the change described in your application can be assessed through
the Public Environmental Review (PER) process currently underway for the
Thunderbird Mineral Sands Project. | expect that the draft PER document will be
updated to provide information for the public that the project has been changed
through a section 43A process and that the PER document is updated to ensure that
the changes are incorporated into the environmental impact for the proposal.

Approval is therefore granted under section 43A of the EP Act, for the change to the
proposal. You are reminded that this approval does not replace any responsibilities
that you may have for seeking approvals from other government agencies to
implement the change.

Yours sincerely
Dr Tom Hatton
CHAIRMAN

{3 December 2016

The Atrium Level 8, 168 St Georges Terrace, Perth, Western Australia 6000.
Postal Address: Locked Bag 10, East Perth, Western Australia 6892.

Telephone: (08) 6145 0800 | Facsimile: (08) 6145 0896 | Email: info@epa.wa.gov.au
Website: www.epa.wa.gov.au
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28 November 2016

Environmental Protection Authority
Locked Bag 10
East Perth WA 6892

Attention: Chris Stanley

Dear Chris

Re: Sheffield Resources Limited Thunderbird Mineral Sands Project {Assessment 2073)
Section 43A Application

Sheffield Resources Ltd (Sheffield) submitted a Section 38 referral to the Environmental Protection Authority (EPA)
on 20 November 2015 regarding the Thunderbird Mineral Sands Project. Subsequent fo this, an Environmental
Scoping Document (ESD) was prepared by Sheffield and approved by the EPA on 4 July 2016.

During preparation of the Bankable Feasibility Study, a number of additional technical studies have provided greater
clarity on project design. This has allowed refinement of project key characteristics since submission of the ESD.
The most significant of the changes have been additions to product exporting plans to include export of packaged
products through the Port of Broome, increase in project power generation requirements, and clarification of
groundwater abstraction volumes over the 40+ year project life. Minor changes to the total amount of land clearing
required for implementation of the project within the Mine Site Development Envelope have also been addressed.

Sheffield requests a change to the proposal under Section 43A of the Environmental Protection Act 1986. The
Public Environmental Review (PER) assessment was based on the amended project key characteristics and refiects
the current proposal. The proposed changes to key characteristics of the project compared to those contained in
the approved ESD document and the reasons why Sheffield does not believe these significantly increase the
potential residual environmental impacts of the project and can be managed adequately under existing legislation
are described in more detail below.

1. EXPLANATION OF CHANGES TO PROJECT DESCRIPTION

11  PRoDUCT EXPORT

Table 1: Changes to Key Characteristics - Export
Element Change to Key Characteristics
Short Description lhlnsl::;r ;I:;:g;sl r;i;aasmnrleo-date transport of packaged products to the Port of Broome for export
Tra:p: :"t :::jrage Cha-n.ge tgf' :;olr:%% ’aolggt:'nt of mineral products at Derby Port from stora.gie of '50,000 to 60.0-00 {
Shipping of Product Mdl:s:t?)‘ rr;:::%r:tézlrss)a.lllngs from the Port of Broome added (20 - 30 sailings/annum depending on
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Four final products (iimenite, primary zircon, zircon concentrate and HiTi88 leucoxene) will be produced for export
from the Mine Site. A titano-magnetite concentrate produced as by-product of the iimenite roasting stage may
form a fifth saleable concentrate. The products will be stored at the Mine Site in individual product storage bins
from which they will be fed to either a bagging plant on a batch or campaign basis as required, or fransported and
exported as a bulk product. The total amount of products proposed to be produced over the project life have not
changed.

Bulk mineral product from the Mine Site will be loaded on to road trains and transported to Derby Port for export.
Bulk product is expected to be transported using a fieet of quad road frains, sach completing two trips per 12 hour
shift. Up to 10 retum truck movements per day will occur between the Mine Site and Derby Port, operating 24 hours
per day 7 days per week. The estimated average annual output of between 250,000 tpa to 400,000 tpa of bulk
products from Derby (dependant on production year) will be loaded at an estimated average cargo size of 15,000 t
per vessel leading to about 20-40 annual sailings, requiring an ocean-going vessel scheduled every 1 to 3 weeks.
The transport route from the Mine Site to Derby Port is approximately 145 km long with approximately 6 km of the
transport route located in residential/commercial areas within Derby (the remaining 139 km are in unpopulated
areas). The Great Northemn Highway forms the longest portion of the transport route to Derby Port.

In addition to the transport and export of product through Derby Port, packaged mineral sands products (zircon
concentrates and HiTi88 Leucoxene) will be transported by road train to the Port of Broome. This addition to export
options has been included as Derby Port facilities do not allow for efficient transfer of packaged materials to ocean-
going vessels. Existing facilities, including storage sheds will be used for storage and export of packaged products
via the Port of Broome.

Bulk products will be loaded into bulka bags and/or containers at the Mine Site prior to road fransport. Up to 7 return
truck movements per day will occur between the Mine Site and the Port of Broome, operating 24 hours per day 7
days per week. The estimated annual output of between 100,000 tpa to 150,000 tpa of packaged products from
Broome (dependant on customer demands) will be loaded at an estimated average cargo size of 5,000 t per vessel
leading to about 20-30 annual sailings. Packaged products will be {ransferred via existing wharf or vesse! cranes
directly to ocean-going vessels. The transport route from the Mine Site to the Port of Broome is approximately 150
km long with approximately 12.5 km of the transport route using the dedicated heavy vehicle bypass route (Gubinge
Road and Port Drive) to access the Port. The Great Northem Highway forms the longest portion of the fransport
route to the Port of Broome.

The proposed transport routes for mineral sands products are shown in Figure 1.

1.2 GROUNDWATE_R ABSTRACTION REQUIREMENTS

Changes to mine planning and completion of additional hydrogeological studies have allowed greater understanding
of project water requirements over the life of the project. The changes as they relate to Key Characteristics are
described in Table 2.

Table 2: Changes to Key Characteristics - Groundwater Abstraction

Element Change to Key Characteristics

Changes of 'abstraction of groundwater of up to 13 GL per annum’ to:
e  Borefield absfraction up to 13 GL per annum for Mine Site use prior fo mining below the water
table.
Groundwater use e Mine dewatering abstraction up fo 33 GL per annum once mining below the water table
commences.

o  Groundwater reinjection up to approximately 22 GL per anhum once mining below the water
table commences.
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The overall water demand for the project is met entirely from a project specific borefield in the early years of mine
life when mining is above the water table. This is replaced by mine dewatering later in the mine life, after Year 15.
Additional studies identified that groundwater abstraction volumes necessary to aliow mining below the water {able
will by Year 32 exceed project water demands. As such, plans have been developed to reinject excess groundwater
downgradient of the mining areas back into the Broome Sandstone Aquifer. Maximum annual reinjection volumes
are estimated to be 22 GL.

The anticipated sources of project water supply required over the life of the project are shown in Table 3.

Table 3: Project Water Requirements
Quantity (GLiyr)

Input Stage 1 Stage 2 Stage 3
(Year1-3) (Year4-15) | (Year15+)
Mine dewatenng 0 0 10.7-327

Water Sources Bore field abstraction 52-12.2 10.7

Total 52-122 10.7 10.7-32.7

Excess Water Disposal Aquifer reinjection 0 0 0to-22

Grand Total 5.2-12.2 10.7 10.7

1.3 POWER GENERATION REQUIREMENTS

Refinement of project design as part of Bankable Feasibility Studies has identified a change (increase) to power
requirements at the Mine Site, with the impact of this on Key Characteristics shown in Table 4.

Table 4: Changes to Key Characteristics - Power Generation
Element Change to Key Characteristics
Power Changes to increase power output from the muliifuel generator from 16 MW to 35 MW

A power plant will be constructed at the Mine Site fo provide power for all mining and ore processing activities, and
to power assoclated facllities. The power station will be constructed in two stages with a total capacity of 35 MW
and will utilise generators running on either LNG or diesel/LNG. The initial stage will be 16 MW increasing to 35
MW when Stage 2 of ore processing plant is commissioned. The power plant will be located southeast of the TSF
and will include ali necessary fuel facilities for its own supply. Gas and/or diesel will be delivered by truck to the
Mine Site and no piping of gas to the project Is required. The proposed power plant will require a slightly larger
footprint and fuel supply and will be permitted and managed under Part V of the Environmental Protection Act 1986.

1.4 LAND CLEARING

A refined site layout has been produced as part of the Bankable Feasibility Study. This has allowed more detail on
project land clearing requirements needed for the Mine Site Development Envelope. Total land clearing for the
project has increased from 2,030 to 2,280 ha. The impact of this ion Key Characteristics is shownin Table 5.
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Table 5: Changes to Key Characteristics - Clearing

Element Change to Key Characteristics

Changes to increase the clearing from 1,540 ha to 1,635 ha within a 5,875 ha Development
Mining Envelope over a 40+ year timeframe.

Excavation Changes to increase the amount of mine pit open at any one time from approximately 100 ha to

approximately 200 ha.

Processing Changes fo increase clearing from (no more than) 35 ha to {no more than) 40 ha within a 5,875 ha
Infrastructure Development Envelope.

Other Supporting | Changes to increase clearing from no more than 100 ha to no more than 320 ha within a 5,875 ha
Infrastructure Development Envelope.

Changes o decrease clearing from no more than 230 ha to no more than 160 ha within a 5,875 ha
Development Envelope.

Site Accass Road

2. PROPOSED KEY CHARACTERISTICS TABLE

The Key Characteristics Table as contained in the approved ESD has been updated and is provided as Table 6.
This reflects changes to product export requirements, increased project generation needs, changes to land clearing
areas in each development envelope and clarification of water abstraction and reinjection quantities. Please note
that the figure number references below have been updated from those in the ESD in order to align with the PER.

Table 6: Key Characteristics of the Project
Summary of the Proposal
Proposal Title Thunderbird Mineral Sands Project

Proponent Name Sheffield Resources Limited

Short Description The project is located approximately 95 km northeast of Broome and 75 km west of Derby in

Westemn Australia. The project includes heavy mineral sands mining above and below the water

table, dewatering within the Broome Sandstone Aquifer, onsite minaral processing, transport of

bulk mineral sands products to Derby Port and transhipping bulk product via King Sound using
new and existing infrastructure at Derby Port and transport of packaged products to the Port of

Broome for export using existing infrastructure. The project includes:

Mining up to a depth of approximately 100 m below ground lavel.

Processing of heavy mineral sands including use of a tailings storage facility.

Progressive backfilling of the mine pit and rehabilitation of backfilled areas.

Upgrade and extension of an existing road, and construction of a new read, to provide an
approximately 30 km long Site Access Road linking the project to the Great Northern
Highway.

Groundwater abstraction from and reinjection to the Broome Sandstone Aquifer.

Supporting infrastructure including intemal roadways, accommodation camp, power plant,
workshops, offices and landfill.

Storage and export of bulk mineral sands products from Derby Port and export of packaged

products from the Port of Broome.
Physical Aspects
Aspect Location Proposed Extent Authorised

Mine Site Development Envelope




<

SheffieldResources
LIMITED
Progressive clearing and mining of no more than 1,635 ha within a 5,875 ha
Mining Excavation Figure 5 Development Envelope over a 40+ year timeframe. Approximately 200 ha of
mine pit open at any one fime, with progressive backfilling and rehabilitation.
Processing Figure 5 Clearing of no more than 40 ha within a 5,875 ha Development Envelope.
Infrastructure g
Borefield Figure 5 Clearing of no more than 15 ha within a 5,875 ha Development Envelope.
Tailing Storage Figure 5 Clearing of no mare than 110 ha within a 5,875 ha Development Envelope.
Facility
Other Supporting Fiqure 5 Clearing of no mare than 320 ha within a 5,875 ha Development Envelope.
Infrastructure e
Site Access Road Figure 5 Clearing of no more than 160 ha within a 5,875 ha Development Envelope.
Derby Port Development Envelope
Storage/export Figure 5 Construction of port storage/export facility on existing disturbed port land.
Facility g
Operational Aspects
Element Location Proposed Extent
0 -5 years: initial tailings deposition in tailings storage facility at no more than
Minerel Sand 7.5 Mtpa.
glera ?r?g s Figure § 1 year - § years: tailings deposition in mine pit at no more than 7.5 Mtpa.
5 years - life of mine: waste and tailings backfilled to mine pit at no more than 15
Mtpa.
Borefield abstraction up to 13 GL per annum for Mine Site use prior to mining
below the water table.
Water Supply Fiqure 5 Mine dewatering abstraction up to 33 GL per annum once mining below the
Requirements g water table commences.
Groundwater reinjection up to approximately 22 GL per annum once mining
below the water table commencas.
Power Figure 5 35 MW multifuel (LNG andfor diesel) power plant.
Bulk product transport by road train to Derby Port via Site Access Road and
Great Northern Highway (approximately 145 km total).
Storage of up to 50,000 t of mineral sands products in an enclosed facility at
Derby Port.
Transport, Storage Fiqure 5 Transhipment of bulk mineral sands products via barges from Derby Port to
at Port and _g ships anchored at existing sea transfer peint at Point Torment. Possibility of
Shipping of Product Figure 6 using other commercial export options currently under consideration by third

parties including use of a lock system.
20 — 40 sailingsfannum from Derby Port depending on ship size.
Storage of up to 10,000 t of packaged products at the Port of Broome.
20 - 30 sailings/annum from the Port of Broomea depending on customer orders.

3. POTENTIAL CHANGES TO ENVIRONMENTAL IMPACTS

Potential impacts of the project changes on environmental factors for the Mine Site Development Envelope and
Derby Port Development Envelope are provided in Table 7. A review of the ESD was undertaken to confirm that
the requirements for the assessment of potential impacts of the project were appropriate to the updated key
characteristics of the project.
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LIMITED

4. OTHER APPLICABLE LEGISLATION

The Port of Broome currently does not hold an Environmental Licence under Part V of the EP Act. Proposed bulk loading
and unloading at the Port of Broome is between 100,000 and 120,000 tonnes/annum which exceeds the design capacity
threshold trigger in Schedule 1 of the Environmental Protection Regulations 1987. Sheffield as a customer of Kimberley
Ports Authority (KPA) will use existing licenced storage and ship loading facilities to transfer packaged products to ocean
going vessels where possible and work with KPA to obtain necessary licencing if this is not currently in place at KPA.

Emissions from power generation will be regulated under Part V of the EP Act. Specifically, the project will be required to
obtain Works Approval to construct and an Environmental Licence from the Department of Environmental Regulation
(DER) to operate the power station. The change in capacity will not impact on the need for these approvals which have
previously been discussed with DER.

Water abstraction will require Sheffield to obtain a Groundwater Licence from the Department of Water under the Rights
in Water and Imrigation Act. Reinjection will require approvals under Part V of the EP Act. Given reinjection will not be
required until around Year 32 of project life, application for Works Approval and amendment o the by then existing
Environmental Licence will not be applied for until closer to the required time.

Land clearing is already being assessed under Part IV of the EP Act thus no Clearing Permits under Part V of the EP Act
will be required.

If you have any questions regarding this S43A application and the changes in Key Characteristics, please contact Kristy
Sell on 08 9226 3166 or by email ksell@mbsenvironmental.com.au.

Wayne Groeneveld
Sustainability Manager
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