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13 February 2024

Rafael Moreno
Chief Executive Officer
Viridis Mining and Minerals Pty Ltd
Level 50, 108 St Georges Terrace
Perth WA 6000

Dear Rafael:

Subject:  Colossus Project Scoping Study

The attached Offer for Engineering and Consultancy Services outlines the scope, approach to
be used to complete the project, the deliverables and our commercial offer.

The overall cost is estimated to be 299,431 AUD on a reimbursable cost basis. Hatch will
perform the work outlined in this Offer for Engineering and Consultancy Services in accordance
with the attached Professional Services Terms and Conditions. This letter, the Statement of
Work, and Hatch Standard Terms and Conditions form the whole agreement between Viridis
Mining and Minerals Pty Ltd and Hatch.

If this offer is acceptable to Viridis Mining and Minerals Pty Ltd, please sign the attached
Acceptance and we can mobilize the team to start to undertake this work for you. If you would
like to meet with me to clarify and further discuss any aspect of this offer, please call me at 0407
422 306 or 08 9428 5411.

Yours faithfully,

Ross Forzatti

RF:rf
Ref.: Viridis_Colossus Project Scoping Study_Draft.docx
Attachment(s)

cc: Claude D'Cruz
Conrad Blake
Francisco Nunes

Geovani
Retângulo
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OFFER FOR ENGINEERING AND CONSULTANCY SERVICES
for

Colossus Project Scoping Study

13 February 2024

Client Name: Viridis Mining and Minerals Pty Ltd
Project Name: Colossus Project Scoping Study
Client Contact: Rafael Moreno

Chief Executive Officer

Hatch Contact: Ross Forzatti
Project & Process Manager, Associate
ross.forzatti@hatch.com.au
Phone: 0407 422 306 or 08 9428 5411

Proposal Number: Scoping Study, Rev. 0
Estimated Start Date: w/e 1 March, 2024 (tbc)
Estimated Completion
Date:

w/e 14 June, 2024 (tbc)

Cost Basis: Reimbursable Costs Basis
Project Estimate: 299,431 AUD

Introduction
On 1 February 2024, Viridis (VMM) announced promising TREO grades within their Poços de
Caldas Alkaline Complex, presenting an opportunity to be a Rare Earth hub.

Rare earths are key components in renewable technologies such as wind turbines, electric
vehicles and solar panels. As such, they are critical to the clean energy revolution.

Viridis have requested Hatch to complete a Scoping Study for a rare earths refinery located in
Brazil.

mailto:ross.forzatti@hatch.com.au
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Hatch is uniquely placed to deliver the Scoping Study with both in-country experience and a
substantial global rare earths refinery project resume.

Objectives
The key objectives from the Scoping Study are to:

 Develop a suitable base case flowsheet and project design basis.

 Develop scoping level capital and operating costs.

 Utilise in-country support to assist cost development and a high-level assessment of
infrastructure requirements based on the selected plant location.

 Develop a high-level project execution strategy and schedule including a workplan
for the next project phase. This will also include agreement on critical trade-off
studies that should be completed.

 Integrate with the separate Hatch scope “Scoping Study Support” which includes
input to flowsheet development, testwork guidance and input to strategies for plant(s)
configuration relative to deposit locations.

Scope of Work
The scope of work is separated into discrete Work Packages (WPs) and is described in the
following section:

WP1 Define Study Basis

 Desktop Review – review of existing information from VMM. Integration of outcomes
from “Scoping Study Support”.

 Environmental Input – in-country input to project design basis in terms of plant
emissions and residue disposal. (Environment Impact Assessments by Others).

 Project Design Basis (PDB) – document key project design basis information
including plant throughput, feed properties, water quality, required final products,
plant availability, design margins, climatic data, emissions, and residue disposal
criteria/constraints. VMM review and sign-off early in the Scoping Study is essential.

WP2 Trade-off Studies

 Reagent Selection – prepare a memo summarizing findings of a review of potential
leaching reagents including Amsul, sodium sulphate or other, including brief
assessment of cost and availability in the region.
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 Residue disposal – prepare a memo summarizing findings of a review of options for
residue disposal and deposition of clay material. Review will include input from Hatch
tailings/residue SME.

WP3 Process and Plant Design

 Process Design Criteria (PDC) – prepare a PDC which will include key equipment
design criteria.

 Block Flow Diagram (BFD) – prepare a process schematic in Visio for the primary
processing steps to achieve the desired end product(s).

 Process Flow Diagrams (PFDs) – prepare PFDs in Visio for the process plant,
reagents and utilities areas. An allowance for up to 20 PFDs has been included.
Equipment redundancy and surge will be selected to target the plant operating factor.

 Mass and Energy Balance inc. stream tables – prepare a SYSCAD process model
for a single flowsheet option. Stream tables will be generated to provide sufficient
data for equipment sizing and selection.

 Major equipment sizing and selection – major equipment items will be sized and
suitable technologies selected to achieve the process duty. This will include tanks,
agitators, filtration equipment, mixer settlers, and calciners. Sizing methodology will
either be first principles or based on benchmark information.

 Process description – a process description will be prepared to document base
case flowsheet. This will form part of the final report.

 Mechanical Equipment List (MEL) – prepare a MEL capturing details from the
mass and energy balances, equipment sizing and benchmark information. This will
include electrical power demand.

 Preliminary 3D Model and Plot Plan – prepare a preliminary 3D model to illustrate
the key mechanical equipment items, in-plant roads, non-process infrastructure
(control rooms, admin buildings, laboratory, change rooms, workshops and security).
Piping and structural elements will not be included. A 2D plot plan will be generated
and annotated.

 Cost and quantity benchmarking – review in-house data for similar recent
equipment pricing. Where not available, consider preliminary Vendor enquiries for
major equipment items. Using the 3D model, develop indicative bulk commodity
quantities using discipline input and use this information to validate the CAPEX lang
factors.

 Next project phase testwork definition – prepare a high-level outline of next phase
testwork to enable plant design development and risk mitigation. Discussions with
VMM on a potential pilot plant will be considered.
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WP4 Infrastructure

 Project site requirements – develop preliminary considerations for in-plant roads,
stockpiles, pads, reagent and product storage and NPI buildings.

 Water supply – establish water demand for process plant and comment on VMM
water supply options noting past experience in the region.

 Power supply – establish power demand for process plant and comment on VMM
power supply options noting past experience in the region.

WP5 Project Cost and Implementation

 CAPEX – the capital cost estimate will be generated by pricing the major mechanical
equipment items using in-house data. Lang factors will be used to determine the
costs associated with earth works, concrete, civil, structural steel, piping, electrical
and instrumentation. Indirect costs including EPCM, temporary facilities and Owners
costs will be calculated as factored allowances based on historical data (unless VMM
advise specific cost provisions for Owners costs). Contingency provisions will be
agreed with VMM. A basis of estimate will be summarised in the final report. Overall
cost benchmarking will be used to sanity check the CAPEX.

 OPEX - An operating cost estimate for the process plant will be prepared based on
the inclusion of the main operating cost items of reagents, consumables, labour,
power, fuel and maintenance and any other specifically identified cost factors for the
project. Reagent, chemical, consumable, fuel and water consumption rates will be
determined from the mass balance output or similar operations. Unit costs for
reagents, consumables, fuel, water, will be sourced from either the Hatch database
or VMM. Maintenance will be factored from the equipment capital costs. A basis of
estimate will be summarised in the final report. Overall cost benchmarking will be
used to sanity check the OPEX.

 High-level Project Execution Strategy (PES) and schedule – prepare a high-level
PES that will define the approaches to and methodologies for engineering,
procurement, construction, commissioning and operational readiness. An indicative
project schedule will be prepared to show the overall duration and sequence of
critical activities required to design, procure, construct and ramp up the refinery. The
schedule developed will integrate with VMM requirements.

 High-level next project phase workplan - develop a workplan and schedule for the
next project stage in consultation with VMM.

WP6 Results Presentation/Reporting

 Final report - the final report will tie together the above project definition and costs.

 Final presentation – a final presentation will be delivered at VMM offices to
conclude the Scoping Study and summarise the key outcomes.
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WP7 Project Management, Cost and Document Control

 PM, Cost and Doc Control - A Project Manager will be assigned to the Scoping
Study to coordinate the project team, interface with VMM, and deliver the project
according to the outlined scope, schedule and cost. Weekly meetings with VMM are
proposed across the 16-week period via Teams, attended by the Project Manager
and Process Lead. A document controller will be responsible for supporting issue of
final deliverables.

Inputs required from VMM

The following list of initial inputs from VMM are requested. Additional information may be
requested at commencement of the Study.

 Feed composition / head grade.

 Annual production rates, required final product(s), and quality. It is understood that
VMM are considering production of rare earth oxides (REO) separated as light rare
earth oxides (LREs – Nd, Pr) and heavy rare earth oxides (HREs -Tb, Dy).
Alternatively, VMM could produce an intermediate mixed rare earth carbonate.

 Plant location, topography and any geotechnical information.

 Facility life (years).

 Plant operating factor (%).

 Reagent and product storage capacity (no. of days).

 Fuel type and properties.

 Raw water composition.

 Relevant past studies and available testwork.

Battery Limits

The following battery limits are assumed:

 Mine/ROM.

 Water at plant boundary.

 Power at plant boundary.

Exclusions/Clarifications

The following scope / clarifications are noted. Hatch can incorporate some of the scope items if
requested, and at the appropriate time.
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 Weather Studies – it is assumed that reagent and product storage will require
coverage from inclement weather. A detailed review of weather impacts has been
excluded.

 Beneficiation Options – the base case flowsheet will adopt a single option, which will
likely include a roll tooth crusher and screen. A review of alternative options has
been excluded. Scouting testwork to support evaluation of recovery with particle size
is recommended.

 Separation Technologies – the base case flowsheet will adopt a single option to
separate the rare earth products, which will likely be solvent extraction (SX)
technology. A review of alternative options (such as ion exchange (IX), or
progressive precipitation and filtration) has been excluded.

 Plant location study – Hatch will take input from VMM on the base case plant
location.

 Reagent and product transport logistics – logistics assessments have been
excluded. This work could entail the identification and evaluation of options for the
movement of commodities from site to destination, inclusive of depots, transport,
equipment, port and vessel elements. It could also include an assessment of
transport windows for construction and operational deliveries.  Engagement with third
party logistics companies is also excluded.

 Water supply infrastructure – it is assumed that water will be supplied to the plant
battery limit. Design of water supply infrastructure is excluded. VMM will likely
consider options to supply from borefields or nearby rivers.

 Power supply infrastructure – it is assumed that power will be supplied to the plant
battery limit. Design of power supply infrastructure is excluded. VMM will likely
consider options to supply from the local grid (hydropower) via a power purchase
agreement (PPA).

 External roads infrastructure – roads scope external to plant boundary are assumed
to be by Others.

 Environmental Impact Assessment (EIA) – assumed by Others.

 Permitting activities – assumed by VMM.

 Geotechnical assessments – assumed by Others.

 Market assessments and financial modelling – assumed by VMM.

 Project risk assessments – excluded.

 No travel costs have been allowed.
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Study Schedule
The Scoping Study schedule is based on completing the works across a 16 week period. An
indicative outline of key activities is shown below.

Hatch Project Team
The following Scoping Study team is proposed:

 Ross Forzatti – Project Manager.

 Rob Buratto – Principal Process Consultant.

Activity/Milestone W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15 W16

WP1 - Define Study Basis

Desktop review and environmental input

Project Design Basis (PDB)

WP2 - Trade-off Studies

Reagent selection

Residue disposal

WP3 - Process and Plant Design

Process Design Criteria (PDC)

Block Flow diagram (BFD)

Process Flow Diagrams (PFDs)

SysCAD M&EB and stream tables

Major equipment sizing and selection

Process description

Mechanical Equipment List (MEL)

Preliminary 3D model and plot plan

Next phase testwork definition

WP4 - Infrastructure

Project site requirements

Water and power supply

WP5 - Project Cost and Implementation

CAPEX

OPEX

High level PES and schedule

High level next phase workplan

WP6 - Results Presentation/Reporting

Slide pack to present conclusions

Final Scoping Study Report
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 Natalie Eldridge – Senior Process Engineer.

 Mitchell Humphreys – Process Engineer.

 Aaron Parker – Estimating Lead/Input.

 Andrew Bodley – Tailings/Residue SME.

 Samuel Manning – Mechanical Designer.

 Francisco Nunes – In-Country Executive.

 Marcela Sena – In-Country Environmental Engineer.

 Thais Carreira – In-Country Minerals Processing Engineer.

 Marinez Vieira – In-Country Estimating Input.

Biosummaries for key roles are provided below:

Ross Forzatti – Project Manager.

21 years’ experience in engineering consulting for several clients and projects in the metals and
energy sector for all levels of project definition including FEED, Detailed Design and Execution.
Roles held ranging from Lead Process Engineer, Testwork Manager, Site Engineer and Project
Manager. Site experience ranging from piloting, commissioning and construction supervision.

Ross has Project Managed several rare earth and battery metals (lithium, nickel) projects for
clients such as Arafura, Iluka, POSCO, BHP, Albemarle and European Metals. Ross leads
business development opportunities for several Base Metals clients and is Practice Lead for the
Pyrometallurgy Group in Australia.

Rob Buratto – Principal Process Consultant.

Rob has more than 38 years’ experience in managing design teams working from the process
concepts stage through to commissioning operations for brownfield and greenfield
developments in the base metals: gold, diamond, alumina, tantalite, kaolin, lithium carbonate,
uranium, zinc, cobalt and nickel sectors.

His experience includes feasibility studies, flowsheet development and conceptual design work
on a variety of physical beneficiation hydrometallurgical and pyrometallurgical processes in the
mineral processing industry. Rob has undertaken roles as process consultant, lead process
engineer, design and engineering manager for various studies in a variety of mineral
commodities.

Rob has experience in rare earth processing through the completion of a number of rare earth
projects including the Arafura Nolans DFS and FEED, ASM Dubbo Zirconia and Rare Earth
Project DFS, Iluka Wimmera Rare Earth Project PFS, Peak Resources Ngualla Project PFS and
the Northern Minerals Browns Range Rare Earths Project PFS.

Natalie Eldridge – Senior Process Engineer.
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Natalie is a senior process engineer with experience across nickel, cobalt, lithium, rare earths
and vanadium. She has been involved in a variety of studies, developing process deliverables
from the process design criteria and process flow diagrams through to equipment sizing
selection and capital and operating expenditure estimates.

She also has practical experience, working as a plant engineer at a nickel/cobalt processing
facility. Her work there included daily plant monitoring, as well as conducting testwork studies
and troubleshooting to optimize plant performance.

Recently, she has been working as the Process Lead on Arafura’s Nolans Rare Earths Project,
optimizing the design of the greenfield rare earths plant. Previously, she also worked on the
ASM Dubbo Zirconia and Rare Earth Project DFS and variations, namely the Korean Metals
Plant, Small Modular Plant and Market Sample Plant.

Aaron Parker – Estimating Lead.

Aaron is the Australia-Asia Regional Estimating Manager with the responsibility for reviewing
capital estimates and leading the team to complete quality estimates following sound estimating
procedures. Aaron has over 19 years of experience in Capital Cost Estimating along with a
construction / trade background who has led and been part of the estimating team on multiple
projects throughout the world ranging from Concept to Definitive Feasibility studies.

Aaron has recently led the capital estimate on multiple closure projects including Arafura Nolans
Project DFS, Dubbo Zirconia Project, Covalent Lithium Concentrator & Refinery and Northern
minerals Browns Range.

Andrew Bodley – Tailings/Residue SME.

Andrew is a civil engineer with postgraduate qualifications in geotechnical engineering.  He has
more than 20 years’ experience in the design and management of tailings facilities for the
mining industry and developed Hatch’s global tailings business from 2011 to 2016. He has
gained experience in a broad range of civil infrastructure and mining projects.

Andrew has extensive experience in the analysis and design of dry stack tailings facilities to
store alkaline red mud produced from the Alumina refining process. He has been previously
involved in the design and construction management of NAE and SR dams at Iluka’s Narngulu
facility near Geraldton, Western Australia. His focus has been the investigation and civil/
geotechnical design for upstream embankment raises on the soft residue and investigation of
sites for proposed Greenfields residue areas. Recently Andrew was the area manager and
technical lead for the LUCY dry stack residue project in New Caledonia.  The scope included
detailed engineering analysis for conversion of a nickel laterite slurry residue impoundment to
receive dewatered residue from a filter press operation.

Francisco Nunes – In-Country Executive.

Francisco has extensive experience in engineering, with over 25 years of experience in
engineering and implementation of capital projects for mining in Brazil and abroad for large
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companies, such as Rio Tinto, Vale, Mosaic, Tara, Eurochem, Bunge, Fosfértil, MRN Mineração
Rio do Norte, Votorantim, and others, including all phases of engineering development, from
study to implementation. Among the large-scale projects, the S11D Project for iron ore
processing in Pará (Vale) stands out.

Solid knowledge in Project Management and Engineering Management: Planning, Contract
Management, Supplies, Scope Management, among others, including methodology, process
legislation and technology.

Thais Carreira – In-Country Process Engineer.

With over 12 years of experience, Thais started her career as a mineral and metallurgical
process engineer with effective participation in projects from FEL1 to FEL4, as well as in the
construction, commissioning, start-up, and operational support of mineral and metallurgical
processing plants. Among her personal characteristics, Thais stands out for her critical thinking
and her strategic vision of the business, which led to her appointment as Process Lead at
Hatch's Belo Horizonte office and her involvement in the company's strategic planning, in
addition to her role as Project Manager. As Process Lead, she is responsible for the
coordination of the discipline, which includes the supervision of > 15 mineral processing,
hydrometallurgy and pyrometallurgy engineers and continuous improvement of the discipline
deliveries, which involve the design of process routes, development of process flow diagrams,
mass and metallurgical balances, equipment sizing, trade-off studies and financial analysis,
among others. With PMP® certification, she has also worked as a Project Manager, acting in
the leadership and coordination of multidisciplinary engineering studies and projects, greenfield
and brownfield, especially in the conceptual phase, with direct interaction with the client.
Recently, Thais had focused her career on leading critical minerals projects, more specifically
lithium and rare earths. Thais is currently managing the Taboca Hydrometallurgical Plant
project, with conclusion forecast for February 2024.

Marinez Vieira – In-County Estimator.

Marinêz Vieira is a civil engineer with a degree from FUMEC. She has around 13 years'
experience in cost estimates (CAPEX and OPEX) and trade-off studies for large-scale industrial
projects, mainly in the minerals sector for processing plants, pumping stations, long-distance
pipelines, ports and terminals, for all classes of estimates including Order of Magnitude, Pre-
Conceptual, Conceptual, Basic and Detailed. Extensive knowledge of international guidelines
and standards, AACE (American Association of Cost Engineering) and the FEL Methodology.
She worked as coordinator of the economic engineering and procurement team at Ausenco and
is now a Senior Estimating Lead at Hatch.

Marcela Sena – In-Country Environmental Engineer.

Experience in the environmental sector, especially in environmental management for full EPCM
portfolio (management system for environmental licenses, treatment of performance indicators
and activities carried out in plans and programs for the control and monitoring of social and
environmental impacts). Providing full support regarding preparation of environmental studies
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and permitting. Experience in consulting, due diligences for transactions, review of conception,
trade-off studies and design of projects for environmental compliance, environmental
management of the construction works. Knowledgeable also of management tools such as
integrated management system (ISO 9001, 14001 and 45001).

Full coordination of execution of environmental plans and programs in the implementation
phase of underground polymetallic and gold mining projects. Coordination of social and
environmental management of onshore wind complex construction works. Coordination of ESIA
as well as development and management of execution of Environmental Control Programs
(PCAs), enterprise characterization to build a comprehensive description of the project focusing
on environmental aspects for both construction and operation phases.

Commercial Offer
The overall cost is estimated to be 299,431 AUD on a reimbursable cost basis.

A breakdown of the costs is provided in the following table.

WP# Item Hours Cost (AUD)

WP1 Define Study Basis 80 $15,440

Desktop review 12 $3,204

Environmental input 26 $4,753

Project Design Basis (PDB) 42 $7,483

WP2 Trade-off Studies 88 $24,196

Reagent selection 30 $7,081

Residue disposal 58 $17,115

WP3 Process and Plant Design 576 $105,369

Process Design Criteria (PDC) 50 $10,174

Block Flow diagram (BFD) 14 $2,908

Process Flow Diagrams (PFDs) 110 $15,280

SysCAD mass and energy balance and stream tables 96 $11,000

Major equipment sizing and selection 62 $12,760

Process description 24 $4,104

Mechanical Equipment List (MEL) 56 $11,438

Geovani
Retângulo
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WP# Item Hours Cost (AUD)

Preliminary 3D model and plot plan 94 $17,356

Cost and quantity benchmarking 52 $13,279

Next project phase testwork definition 18 $7,072

WP4 Infrastructure 54 $12,443

Project site requirements 34 $8,907

Water supply 8 $1,045

Power supply 12 $2,491

WP5 Project Cost and Implementation 206 $61,150

CAPEX 90 $26,574

OPEX 48 $10,678

High level Project Execution Strategy (PES) and schedule 48 $16,695

High level next project phase workplan 20 $7,203

WP6 Results presentation/reporting 104 $26,376

Slide pack to present conclusions 16 $3,591

Final Scoping Study Report 88 $22,784

WP7 Project Management, Cost and Doc Control 174 $54,458

Project Manager 64 $23,062

Weekly client meetings 36 $12,513

Internal coordination meetings 18 $6,256

Study setup 16 $4,683

Project controls 16 $3,600

Document control 24 $4,344

OVERALL TOTAL 1,282 $299,431

Hatch will perform the work outlined in this Offer for Engineering and Consultancy Services in
accordance with the attached Professional Services Terms and Conditions. This letter, the
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Statement of Work, and Hatch Standard Terms and Conditions form the whole agreement
between Viridis Mining and Minerals Pty Ltd and Hatch.

This offer remains valid for a period of 30 days from the date of this letter.

Acceptance of Offer
Viridis Mining and Minerals Pty Ltd accepts this proposal and requests Hatch to undertake the
assignment as detailed above.

Signed on behalf of Hatch by: Signed on behalf of Viridis Mining and Minerals
Pty Ltd by:

Name: Ross Forzatti Name:

Title:
Project Manager, Associate,
Hatch Title:

Date: 13 February 2024 Date:

Rafael Moreno

Cheif Executive Officer
14 Feb 2024
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Attachment A – Terms and Conditions








