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1 SUMMARY

1.1 Introduction

This report is a National Instrument 43-101 (NI 43-101) Technical Report on the Prefeasibility Study (PFS)
of the Horizonte Minerals Plc (HZM or “the Company”) wholly owned Vermelho Nickel-Cobalt Project
(Vermelho or “the Project”). The Project is located in the north-western Brazilian state of Para in the
Carajas Municipality, approximately 760 kilometres (km) south of the state capital Belém. The term
“Prefeasibility Study” has the meaning ascribed by the Canadian Institute of Mining, Metallurgy and
Petroleum (CIM), as the CIM Definition Standards on Mineral Resources and Mineral Reserves adopted by
CIM Council, as amended. Under CIM guidelines, the Project is considered to be a “development property”
— a property that is being prepared for mineral production and for which economic viability has been
demonstrated by a PFS.

The Project was first developed by Vale (formerly CVRD) with the objective of becoming its principal nickel-
cobalt operation. Extensive work was undertaken on the Project at Scoping (Preliminary Economic
Assessment or PEA), PFS and Feasibility Study (FS) stages. This included drilling and pitting programs
totalling 152,000 m, batch and full-scale pilot testwork and detailed engineering studies. The Project was
subsequently taken through a Feasibility program with Vale reporting a positive development decision in
2005. The Project was designed around the construction of a High-Pressure Acid Leach (HPAL) plant to
process the nickel/cobalt laterite ores. The FS included a five-year metallurgical testwork and pilot plant
program which demonstrated 96% average leach extraction rates of nickel and cobalt. In addition, London
Metal Exchange (LME) grade nickel (metal) cathode was produced. The FS proposed production capacity
was 46,000 tonnes per annum (t/a) of metallic nickel, and 2,500 t/a of metallic cobalt, with an expected
commercial life of 40 years. The Project was subsequently placed on hold after delivery of the FS due to
Vale liquidity issues.

The Project comprises a planned open pit nickel laterite mining operation that mines a 141.3 million tonnes
(Mt) Probable Mineral Reserve of a 145.7 Mt Measured and Indicated Mineral Resource contained within
the mining licence (at a cut-off of 0.7% Ni) to produce 924 thousand tonnes (kt) of nickel contained in nickel
sulphate, 36 kt of cobalt contained in cobalt sulphate and a saleable by-product, kieserite (a form of
fertiliser) of which 4.48 Mt are produced. The Project has a 38-year life. The hydro-metallurgical process
comprises a beneficiation plant where ore is upgraded prior to being fed to a HPAL plant which produces
the sulphates. The plant will be constructed in two phases, with an initial capacity of 1 Mt per annum (Mt/a)
autoclave feed (Stage 1), then after three years of production, a second process train will be constructed
effectively doubling the autoclave feed rate to 2 Mt/a (Stage 2 expansion). The Stage 1 plant and project
infrastructure will be constructed over a 31-month period. The nickel and cobalt sulphate products will be
transported by road to the port of Vila do Conde for sale to overseas customers. The kieserite will be
transported to consumers within Para state.

The process plant, mining, infrastructure and utilities engineering has been developed to support capital
expenditure (capex) and operating expenditure (opex) estimates to the Association for the Advancement of
Cost Engineering (AACE) class 4 standard. This means that capex and opex estimates have a combined
accuracy of between -25% and +20% with a confidence level of 50%. The capex and opex are as of
Q2 2019.

This report has been prepared in accordance with the terminology, definitions and guidelines in the CIM
Definition Standards for Mineral Resources and Mineral Reserves (May 2014) NI 43-101 — Standards of
Disclosure for Mineral Projects (NI 43-101).

Simulus Pty Ltd (Simulus), Snowden Mining Industry Consultants Pty Ltd (Snowden), WALM Engenharia e
Tecnologia Ambiental Ltda (WALM), and C. Steinweg Handelsveem (Latin America) S.A. (Steinweg) were
the key consultants commissioned by HZM to produce the PFS for the Project.
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The PFS concludes that the Project is economically and technically viable and should be progressed to
Feasibility, and that the Project has sufficient Mineral Reserves to support a 38-year life of mine (LOM).
The Project has an NPVs of over US$1.7 billion and returns an internal rate of return (IRR) of over 26% on
an initial capex of US$652.2 million.

Metric units have been used throughout this report. All currency values are expressed in United States
dollars (US$) exclusively. The Project assumed that 1 US$ buys 3.8 Brazilian Reais (BRL).

1.2 Property description and ownership

The Project area is characterised by relatively flat terrain, with two hills forming the V1 and V2 deposits.
The hydrographical basin is formed by the Araras and the Verde rivers, both of which are tributaries of the
Parauapebas River.

The original vegetation is the equatorial latifoliated forest, with transitions to a tropical forest, dominated by
low and medium size plants, and locally with very tall trees. Some decades ago, most of the area has been
deforested, and is currently used for agriculture purposes.

The Vermelho licence is located near the town of Canad dos Carajas within the Carajas Mining District.
Originally an Exploration Licence, the Vermelho licence is now described by ANM Process 808.055/1974
and covers 2,000 hectares (ha) including the V1 and V2 nickel-cobalt laterite deposits.

The mineral rights phase is in between the first stage (Exploration) and the second stage (Mining) —i.e. in
the period where a mining licence application (or “Requerimento de Lavra”) is submitted to and decided by
the “Departmento Nacional de Produgé&o Mineral” (ANM). Currently, the Mineral Rights process is pending
a decision by the ANM regarding the revised “Plano de Aproveitamento Econdmico da Jazida” (economic
development plan or “PAE”) submitted by HZM in March 2019.

Access to the area is by plane from Belo Horizonte (Minas Gerais) to Carajas, then 95 km by paved State
road to Canad dos Carajas. The licence area is traversible in a 4x4 vehicle along a series of farm tracks.

1.3 Geology and mineralisation

The Vermelho nickel deposits consist of two hills named V1 and V2 (after Vermelho 1 and Vermelho 2),
aligned on a northeast-southwest trend, overlying ultramafic bodies. A third ultramafic body, named V3,
also located in the same trend, lies on flat terrain, southwest of V2. The ultramafic bodies have had an
extensive history of tropical weathering, which has produced a thick lateritic profile of nickel-enriched
limonite and saprolite at V1 and V2.

The V1 and V2 deposits form flat lying topographical highs, where the V1 hill reaches heights of around
500 m, standing out from the adjacent terrain about 175m whereas the V2 hill has a maximum height of
450 m. The flattened terrain adjacent to the two bodies comprises the gneissic ground that hosts the
layered intrusion of Vermelho. The V2 hill is located approximately 2 km southwest of V1. The V1 hill has a
deformed convex-concave shape (convex to northeast), and extends for approximately 2.4 km east-west,
ranging from 700 m to 1.6 km north-south. The V2 hill has an east-west elongation, and extends for
approximately 1.9 km east-west, ranging from 600 m to 900 m north-south. The V1 deposit has an average
thickness of 53 m and a maximum thickness of 146 m, whereas the V2 deposit has an average thickness
of 56 m and a maximum thickness of 115 m.
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The ultramafic bodies are erosional remnants of the upper sheet of a three-layer intrusion, represented
from bottom to top, by a mafic zone (consisting of gabbros, gabbro-norites and leuconorites), a pyroxenitic
zone (orthopyroxenites and chromitites, of ¢. 50 m thickness) and a peridotitic zone (serpentinised dunites
and harzburgites, of ¢. 150 m thickness). The northeast-southwest oriented, 10 km long and 2 km wide,
layered intrusion has intruded a package of gneisses and migmatites belonging to the Xingu Complex. Late
sub-vertical diabase dykes intersect the three layers in different directions. Various chromitite levels have
been identified at the southern sides of both V1 and V2 within the pyroxenitic zone.

The sequence has undergone hydration as the magmatic chamber aged. Dunites and peridotites are
strongly serpentinised, and pyroxenites are amphibolitised. The silicification which supports and preserves
the topographic relief is the starting point of the weathering processes.

The structural features at the Project were fundamental to the evolution of the weathering and
consequently to the mineralisation. The horizontal to sub-horizontal foliation planes in association with the
vertical joints and fractures worked as conduits for water migration during weathering and assisted the
leaching processes and the precipitation of silica and other elements responsible for the formation of the
boxwork texture presented in the silicified saprolite ore.

The weathering evolution of the Vermelho Mafic-Ultramafic Complex resulted in a truncation of lateritic
evolution and the resumption of the process after climate change. The formation of lateritic soil was
followed by significant silicification, generating a thick layer of chalcedony, erosion of the primary lateritic
package and generation of a new lateritic profile under the silicified level. Thus, the profile presents
interdigitations of lateritic units with significant thickness variations. These weathering products are
described below (from top to bottom):

e The soil (coded COB in drill logs) is the overburden, formed of fine ferruginous soil, organic residues,
and ferruginous concretions, with relative enrichment of Fe,Os and Al>Osz. Usually under the
ferruginous carapace (ferricrete) is 2 m or 3 m of ferruginous limonite (SAPFE), without ferruginous
concretions.

e The silica horizon, coded SILICA, formed of thick, very resistant massive silica crusts, with SiO;
content usually above 65%, sometimes reaching 90%. This also represents intense leaching, but not
as intense as that of soil or ferruginous limonite (30 m average thickness).

e Underneath the SILICA is the Silicified limonite layer (SAPSIL), with varying proportions between
oxides and hydroxides of iron and silica with SiO, content ranging from 35% to 65%, and boxwork
structures are usually packed with Fe oxides and hydroxides (20 m average thickness).

e The next layer, ferruginous limonite (SAPFE) is composed of finely grained and porous Fe oxides and
hydroxides (goethite, limonite, hematite), and forming discontinuous and irregular lenses within the
siliceous limonite or the massive silica.

e The saprolite (SAP) layer composes a constant level overlapping weathering/fresh rock surface. In
general, its top is strongly silicified (2—3 m). The contact between limonite and saprolite can be abrupt
or transitional.

Since the work that Vale carried out in the PEA, PFS and FS on the Project, the HZM technical team has
elected to update the nomenclature of the weathering units so that they are in alignment with the geological
descriptions at HZM’s other projects in the region.

Vale carried out mineralogical studies in 2003 and 2004 in order to understand the variations among the
mineralised horizons and to develop a proposed beneficiation process. Thus, 50 samples previously
selected for sulphuric acid leaching tests were characterised.
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The beneficiation process was comparatively more efficient in removing quartz from siliceous limonite. In
saprolite, the separation of quartz and Mg silicates appears more complex, since both mineral species are
found in the two particle size fractions, causing loss of Ni in the tailings and increase of silica in the
leaching feed. This may be related to textural aspects, such as high particle size, quartz inclusion and low
porosity, due to the poor weathering of saprolite. In addition, Ni appears more dispersed, as it occurs at
lower levels in Mg silicates of this unit. The incipient enrichment of ferruginous limonite in the leaching feed
would be due to the mineralogical homogeneity, or the low percentage of mineral species other than Fe
oxides/hydroxides themselves.

1.4 Status of exploration, development and operations

The Vermelho area was explored in various stages by Companhia Vale do Rio Doce (CVRD, now Vale)
from 1974 to 2004 involving approximately 152,000 m of combined drilling and pitting. The drilling grid
density was substantially enhanced in 2002 to 2004, and most of the resources were upgraded to the
Measured category as defined in the CIM Definition Standards. Pilot plant metallurgical studies were
conducted in Australia focused on the HPAL processing method. A PFS was prepared in 2003, and a FS
was completed in August 2004 by GRD-Minproc (2005). This study confirmed the positive economic
outcomes obtained in previous studies and showed production capacity of 46,000 t/a of metallic nickel, and
2,500 t/a of metallic cobalt. The Project was given construction approval by the Vale board in 2005. Later
that year Vale elected to place the Project on hold after it acquired Canadian nickel producer, Inco.

1.5 Mineral Resource estimates

During February 2018, historical Mineral Resource estimates (MREs) were reviewed and it was concluded
that the “FFS_25 2 m” MRE that was audited by Snowden in 2005, is appropriate for adoption as a current
MRE for HZM. The review concluded that the reporting conforms to the requirements of the CIM Definition
Standards (2014).

Within the mining licence, at a cut-off grade of 0.7% Ni, a total of 140.8 Mt at a grade of 1.05% Ni and
0.05% Co is defined as a Measured Mineral Resource; and a total of 5.0 Mt at a grade of 0.99% Ni and
0.06% Co is defined as an Indicated Mineral Resource. This gives a combined tonnage of 145.7 Mt at a
grade of 1.05% Ni and 0.05% Co for Measured and Indicated Mineral Resources. A further 3.1 Mt at a
grade of 0.96% Ni and 0.04% Co is defined as an Inferred Mineral Resource at a cut-off grade of 0.7% Ni.

The Mineral Resource is summarised in Table 1-1.

Table 1-1 V1 + V2 - combined classified Mineral Resource report for Vermelho above 0.7% Ni cut-off
within the mining licence

Classification Towte)lge (ON/Oi) Ni (nlzstal ((E/oo) Co(rlrtc)etal ngo())s I\/éog/oC))z S((lyCo))z

Measured 140.8 1.05 1,477 0.05 74.6 311 11.3 41.0

Indicated 5.0 0.99 49 0.06 2.8 26.3 8.6 49.0

Measured + Indicated 145.7 1.05 1,526 0.05 77.3 30.9 11.2 41.3

Inferred 3.1 0.96 29 0.04 1.4 24.0 15.5 42.2

Notes:

e Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. All figures are rounded to
reflect the relative accuracy of the estimate and have been used to derive subtotals, totals and weighted averages. Such
calculations inherently involve a degree of rounding and consequently introduce a margin of error. Where these occur,
Snowden does not consider them to be material.

e Mineral Resources are reported inclusive of Mineral Reserves.

e The reporting standard adopted for the reporting of the Mineral Resource estimate uses the terminology, definitions and
guidelines given in the CIM Definition Standards on Mineral Resources and Mineral Reserves (May 2014) as required by
NI 43-101.
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e Mineral Resources are reported on 100% basis for all Project areas.

e Snowden completed a site inspection of the deposit by Mr Andy Ross (FAusIMM), an appropriate "independent qualified
person” as such term is defined in NI 43-101.

e kt =thousand tonnes (metric).
1.6 Mining

1.6.1 Mining method

Mining at Vermelho is planned to be undertaken with conventional open pit truck and excavator mining
methods. Blasting will be necessary for about half of the deposit. Waste overburden will be stripped on 4 m
benches, and ore on 2 m benches for additional selectivity.

Reverse circulation (RC) grade control drilling will be completed at 12.5 m x 12.5 m spacing to define the
waste/ore/ore type boundary ahead of mining.

Waste will be stored in dumps adjacent to the pits. Ore will be transported to the run of mine (ROM)
stockpile near the processing plant or the low-grade stockpiles for later processing (Figure 1-1).

Due to the high rainfall in the wet season, mining (including stockpile rehandling) will be reduced between
October and March (as is standard practice in the region). It was assumed that a fleet of Scania G500 8x4
22 m® heavy tipper will be used as part of the fleet and coarse beneficiation rejects will be used as
sheeting, to mitigate trafficability issues.
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Figure 1-1
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1.6.2 Mine design

No further dilution was added to the resource model, which was modelled using blocks of 25 m x 25 m x
2 m, noting the very low strip ratios and large block sizes. A 2% ore loss was assumed. Beneficiation mass
pull and upgrade functions were coded into the block model.

The pits were optimised based on the range of assumptions outlined in Section 16. The cut-off grade is
dependent on both nickel and cobalt revenue generation and the costs associated with processing
(including variable acid consumption and related costs). The pits were optimised using Whittle 4X software
to determine a shell to use for design.

The pits were designed in multiple stages to expedite the mining of higher value areas and to ensure
access to the top of the deposits. Waste and topsoil dumps were designed to store the necessary capacity.
For this Project, the stockpiles are significant at around 84 Mt. Stockpiles separate out limonite and
saprolite layers in order to manage magnesium grades.

1.6.3 Mineral Reserve

A summary of the Mineral Reserves is provided in Table 1-2.

Table 1-2 Vermelho Mineral Reserve estimates, as at 31 October 2019
Value Probable
Ore (Mt) 141.3
Ni (%) 0.91
Co (%) 0.052
Fe (%) 23.1
Mg (%) 3.81
Al (%) 0.79
Notes

e Cut-off varies by resource model block depending on individual block geochemistry, however, as a guide the cut-off is
approximately 0.5% Ni.

¢ Dilution was modelled as part of re-blocking, ore losses applied are 2%.

e Snowden completed a site inspection of the deposit by Mr Anthony Finch P.Eng (MAusIMM), an appropriate "independent
qualified person" as such term is defined in NI 43-101.

1.6.4 Mine production schedules

The mine production schedule targeted a processing rate of 1 Mt/a HPAL feed for the first three years and
doubling in capacity thereafter to 2 Mt/a. To facilitate this, ROM feed of approximately 2.25 Mt/a to 4.5 Mt/a
is required as well as an acid production capacity of 350 kt/a to 700 kt/a (Figure 1-2). The scheduling
increments were annual for the LOM.

The schedule considered:

e Maximisation of nickel and cobalt revenue
e Capping of magnesium grades to 5%

e  Minimisation the number of active deposits
e  Smoothing of the overall mining rates.
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Figure 1-2 Processing schedule summary
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Source: Snowden, 2019
The annual mining rate starts at 8 Mt/a and peaks at 12 Mt/a between production years 5 and 11.

The mine supplies higher grade ore in the early mine life to the HPAL circuit, reaching 2% Ni and 0.1% Co
in the first four production years. The HPAL feed grade (after beneficiation) is above 1.5% Ni and 0.08% Co
for the majority of the first 17 years of production and reduces over the remaining LOM as feed is sourced
from large lower grade stockpiles that were developed in the early years and are depleted in the later
years.

1.6.5 Mine requirements

To support the proposed mine plan the following peak quantities are required:

e 123 trucks, 15 loaders, 13 excavators, seven dozers, five drills, and eight other items of heavy
equipment

e 856 staff in total including operators, management, technical, maintenance and support personnel
(includes allowances for annual leave, sick leave, training etc.)

e 870 t/a explosives

e 1,646 kL/a diesel.

1.7 Recovery methods

The process selected for the Project is the production of nickel and cobalt sulphate product via HPAL,
mixed sulphide precipitate (MSP), pressure oxidation leaching (POX), cobalt solvent extraction (CoSX) and

crystallisation. Prior to the HPAL process barren free silica is removed from the ore via a beneficiation
process which involves crushing, scrubbing and washing, separation by screening and by hydro-cyclones.
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The flowsheet selection is consistent with the HPAL, MSP, POX and hydrogen reduction option considered
during an earlier PFS by the former owners, Vale, but with substitution of crystallisation in place of
hydrogen reduction. This option was ranked second behind the mixed hydroxide precipitate (MHP)
ammonia re-leach option originally selected by Vale. The justification for the change to the final unit
processes being the emergence of the nickel and cobalt sulphate market and the price premium available
for these products, as well as the reduced cost of the crystallisation process compared to hydrogen
reduction and the improved rejection of impurities via the MSP intermediate compared to the
MHP/ammonia re-leach process. The HPAL, MSP, POX and CoSX processes are all considered
conventional, low risk, industrially proven, robust processes.

Simulus has completed a PFS-level engineering design including full mass and energy balance using
SysCAD process modelling software, process flow diagrams, three-dimensional (3D) plant model and
layout, mechanical equipment list, electrical load list, equipment and material offtakes to support capital
and operating cost estimates.

The process plant has been designed to process 4.34 Mt/a of ROM ore at 1.07% Ni. Of this total feed,
2.34 Mt/a is rejected as coarse, low grade siliceous waste from the beneficiation plant. The beneficiated
2 Mt/a product at 1.85% Ni is fed to the HPAL processing plant as an upgraded feed (1 Mt/a per process
train). A common refining circuit treats the MSP produced from each train via POX, CoSX and
crystallisation. The crushing circuit was designed for 75% availability and all downstream process plant was
designed for 85% availability.

The Project implementation plan includes installation of one train of crushing and beneficiation, HPAL and
associated 1,200 tonnes per day (t/d) acid plant and the common refining section (Stage 1). This is
followed by the addition of a second crushing and beneficiation, HPAL and 1,200 t/d acid plant train in
year 4 (the Stage 2 expansion).

The proposed process plant has been designed to recover 94.4% and 94.9% of the nickel and cobalt from
the HPAL feed with an average acid consumption of 347 kg/t. The final nickel and cobalt sulphate products
are of high purity suitable for sale directly into the battery market.

A kieserite (magnesium sulphate monohydrate or MgS0O4+H20) by-product suitable for use in the fertiliser
industry will also be produced as part of the zero liquid discharge design philosophy. The main waste solids
produced will be the benign low-grade beneficiation rejects and neutralised and washed HPAL residue that
will be filtered and dry stacked in the residue storage facility.

1.8 Metallurgical testwork and process development

Extensive metallurgical testwork and process design was undertaken on the Project by the former owner,
Vale, at scoping, prefeasibility and feasibility stages, included drilling and pitting programs totalling
152,000 m, variability batch testwork, full-scale pilot testwork and detailed engineering studies. A five-year,
exhaustive, metallurgical testwork and pilot plant program demonstrated that a high degree of mined ore
upgrade using a simple beneficiation processes was possible. The resultant feed delivered 96% average
leaching extraction for nickel and cobalt via HPAL technology.

Additional testwork has been completed by the current Project owner, HZM, during 2018 and 2019. This
testwork on selected samples from Vermelho validated the potential to produce high-grade sulphate
products using the HPAL process.

The 6,000 plus samples totalling over 160t used for PFS and Final Feasibility Study (FFS) piloting were
large diameter drill core and were representative (geographically, of depth, ore type and by lithology).
Additionally, 10% of the samples (1 m from every 10 m) was used for variability testing so piloting and
variability were related. A detailed review of sample representivity was completed by Geostats Pty Ltd
(Geostats, 2004).
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PFS piloting performed at Lakefield Oretest in Australia from November 2002 to March 2003 included four
beneficiation runs and three HPAL runs consisting of 14 days through to an MHP intermediate product and
seven days through to an MSP intermediate product. Equipment vendor and chemical reagent supplier
testwork was completed using piloting samples. Variability testwork (220 samples tested for beneficiation
and 50 beneficiated samples tested for HPAL) was conducted in parallel to piloting.

FFS pilot testwork was conducted in April to October 2004 also at SGS Lakefield Oretest with the aim of
demonstrating the beneficiation, HPAL, MHP, ammonia re-leach and solvent extraction-electrowinning (SX-
EW) process. A total of 6,640 x 1 m interval samples were delivered to SGS Lakefield Oretest for pilot
testwork, with approximately 550 inter-twinned samples used for batch variability testwork. Eight
beneficiation runs of approximately 12.5t each and four HPAL/MHP campaigns of 14 days each were
completed. In addition to previous PFS variability tests, an additional 368 beneficiation and 50 HPAL batch
variability tests were completed during the FFS phase.

FFS piloting nickel extractions were typically greater than 96.5%. It is expected that similar extraction
should be achievable in the full-scale industrial plant. Cobalt extraction was typically greater than 95.5%.
Free acid levels of 5560 g/l in the leach discharge were required to achieve the stated nickel and cobalt
recoveries.

HZM commissioned additional testing which was completed in 2018 and 2019 at SGS Lakefield in Ontario
(Canada), where 157 kg (wet) of ore was treated via, HPAL, MHP, acid re-leach CoSX, batch purification
steps and crystallisation to make cobalt sulphate. Twenty 20-litre batch HPAL tests were completed and
averaged 98% and 96% Ni and Co extraction respectively at a 350 to 400 kg/t acid dose. The MHP
precipitation, acid re-leach, CoSX with Cyanex 272, ion exchange and sulphide precipitation followed by
crystallisation produced cobalt sulphate crystals with a purity of 99.91%.

1.9 Environmental, social and permitting

The Project is located 3 km from the town of Canad dos Carajas, founded in 1994, which forms the
southern limit of the Carajas Mining District (CMD) Pard state, north of Brazil. The CMD is a host to a
number of tier 1 iron, nickel and copper mines operated by Vale.

Mining and related industries in the CMD play a vital role in the socio-economic fabric of the region, with
the municipality presenting considerable per capita income, the second highest of the Para state.

In 2004, Vale started to operate the Sossego Copper Mine after several infrastructure municipality
improvements, and most recently (2017) ramped-up the S11D project, one of the largest standalone iron
operations in the world. As a result of the advances of mining in the region, there has been a significant
influx of people and investment, which has in turn promoted changes and improvements in the areas of
economic growth, cultural diversity and a more developed economy than nearby towns, which is heavily
centred around mining related activities.

Key environmental studies for the advancement of project licensing stages were completed by Vale. HZM
will utilise the studies and baseline data collected by previous owners to inform and expedite new EIA
RIMA studies.

The following mining and environmental permits were granted to Vale by the end of 2016:

o EIA RIMA studies (Environmental Impact Study (EIS) and Environmental Impact Report (EIR)) issued
e Award of Preliminary Licence (LP)

e Environmental Controls Plan issued

e  Application for Installation Licence (LI)

e Final Exploration Report approved

e Mine Plan (Plano de Aproveitamento Economico — PAE) approved.
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Whilst a new permit pathway is proposed (see Section 20.2.6), the previously awarded permits for
Vermelho provide a solid foundation from which to progress the project permitting.

HZM will utilise the Vale studies and baseline data collected to inform and expedite new EIA RIMA studies.
As HZM will recommence the licensing for Vermelho, the Company will both update studies and undertake
new studies to accurately characterise the current physical environment, biological environment and social
settings.

1.10 Infrastructure

The site layout around the HPAL plant includes a large dry-stacked tail and rejects co-disposal facility,
incoming powerline and roads, and a water pipeline to the plant from the Araras River to the west, and a
sediment control dam (see Figure 1-1).

1.10.1 Mine residue storage facility and mine sediment dam

A disposal facility has been designed to house all the dry tails and beneficiation rejects for the Project
(approximately 110 million cubic metres or Mm3). The facility will be lined with 0.5 m of clay and then a
1.5 mm membrane. The facility includes surface and basement drainage. There will be several lifts for the
facility throughout the mine life. Dry tailings and rejects will be trucked from the HPAL plant and placed in
the facility in layers wherein it will be compacted continuously. Water drained from the facility will be settled
in a purpose-built sediment dam.

1.10.2 Water pipeline

The average water requirement for the Project was estimated at 165 m3hr. To support this, the Project
proposes the construction of a 4.5 km, 300 mm diameter, steel water pipeline including pumping from the
Araras River to the plant. A water catchment study and water balance has been completed to support this
solution.

1.10.3 Road works

The Project is well served by State highway PA160 which travels north-south to the east of the Project and
connects to the national highway system. In order to access the site, HZM will construct approximately
11 km of road that will intersect with PA160 approximately 8 km north of the town of Canaé dos Carajas.

1.10.4 Energy supply

Power demand for the Project is estimated at approximately 18 megawatts (MW) (40 MW if the co-
generation plant included in the study is removed). Total installed power is 135 MW. A study completed by
Severino Macedo Consultoria e Engenharia (SM&A) concluded that this would be best served by
connecting to the SE-Integradora substation owned by Eletrobras/Eletronorte. The solution includes
construction of a new 230 kV bay at SE-Integradora, a new 15 km 230 kV transmission and a new
substation in the Project, with one entrance bay and two or three transformer bays.

1.11  Project implementation and schedule

A preliminary Project Implementation Plan has been developed to provide an overview of how the Project
may be implemented. In this study, an engineering, procurement, construction and management (EPCM)
contracting strategy has been assumed. The EPCM Contractor will assume responsibility for direct
management of all engineering, procurement and construction activities on the Project acting as Owners
Agent with all contracts and purchases placed directly by the Owner.
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The contractors will be responsible for managing major aspects of the development, while HZM retains
overall accountability for the development with specific responsibilities for:

e  Project funding

e  Overall project governance

e Regulatory approvals

e  Third party infrastructure interface management

e Regulatory submissions

e Geological exploration, mapping, resource assessment.

A project implementation schedule has been developed for the design and construction of the Project. The
schedule relies on the procuring of the long-lead items soon after commencement of the works and
completing the design and detailed drafting to allow the fabrication and procurement of less critical
components. The schedule is based on 33 months from approval to proceed until practical completion.
Commissioning is scheduled for a further three months.

1.12 Capital expenditure estimate

The estimate is based on the AACE class 4 standard, with an estimated accuracy range between -25% and
+20% (Table 21-1) of the final project cost (excluding contingency).

The largest capital item is the HPAL plant. In order to reduce initial capital, this is constructed in two
phases. The first phase (Stage 1) has a capacity of 1 Mt/a autoclave feed. The Stage 2 expansion is
brought online in year 3 of production and effectively doubles the HPAL feed rate to 2 Mt/a.

A summary of the Project capital cost is provided in Table 1-3.

Table 1-3 Capital cost summary
Stage 1 Stage 2 .
Capital cost component (ini?ial) (yegr 3) R((eLrjrgn'\j)er (ULS%MM)
(US$ M) (US$ M)
Process plant** 575.06 446.68 - 1,022
Mining pre-production 10.78 - - 10.78
Tailings and sediment 24.12 - - 24.12
Pumping 2.34 - - 2.34
Powerline 14.16 - - 14.16
Road 2.59 - - 2.59
Permitting and land acquisition 23.19 - - 23.19
Mining sustaining - - 21.58 21.58
Other sustaining (including land permitting and land) - - 1.33 1.33
Closure - - 29.37 29.37
Total 652.24 446.68 52.28 1,151

**Includes contingency of 25% of plant direct costs.

1.13  Operating expenditure estimate

A comprehensive and detailed operating cost estimate has been developed for the Project. It is
summarised in Table 1-4.
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Table 1-4 Opex estimate summary (pre-tax)

Area LOM total (US$ M) US$/t nickel** US$/t ore | Average annual (US$ M)**
Mining 981 1,062 6.94 25.81

Rejects and tails handling 414 448 2.93 10.89
Processing costs 5,785 6,261 40.93 152.23

Royalties (CFEM) 23 25 0.16 0.60

Royalty (Vale) 66 72 0.47 1.74

G&A and other costs 215 233 1.52 5.67

HSE 24 26 0.17 0.63

Total 7,508 8,126 53.13 197.57

**Costs shown here represent an average over the LOM; actual costs for these components vary from year-to-year
depending on the physicals.

1.14 Market studies

1.14.1 Nickel and cobalt sulphate

In June 2019, HZM commissioned Wood Mackenzie to develop a report on the market for nickel and cobalt
sulphate. It is summarised in Sections 19.1 and 19.2. As a consequence of that report, the following
assumptions with respect to commodity pricing were used in the PFS:

e The consensus?! nickel price of US$16,4000/t (US$7.44/lb) was used in the Base Case for the PFS
along with a US$2,000/t (US$0.91/Ib) premia for the production of nickel sulphate. The nickel sulphate
premium is driven by the battery market (where nickel sulphate is valued higher than class 1 nickel)
and is supported by very strong growth in the electric vehicle (EV) car market. The US$2,000/t
(US$0.91/Ib) sulphate premium is the average value for this for seen in the market over the last 12
months.

¢ The Wood Mackenzie long-term incentive price currently stands at approximately US$19,800/t
(US$8.98/Ib), this was used as an alternative case. A fixed price for nickel was applied over the LOM.
The Qualified Person has reviewed the above and consider that the results support the assumptions in
this Technical Report.

e The cobalt price assumption of US$34,000/t (US$15.43/Ib) used in this study is significantly below the
long-term consensus bank/broker forecasts which stand at US$55,000/t (US$25/1b).

1.14.2 Kieserite

In July 2019, HZM commissioned a report on the market for kieserite in Brazil from Dr Fabio Vale (Director
Técnico/Technical Manager) of Adubai Consultoria Agronémica (Adubai). The report is summarised in
Section 19.3. The report concludes that:

e The fertiliser market in Brazil is large. In 2018, 35.6 Mt of fertiliser was sold, of this 77.5% was
imported and 22.5% was manufactured locally, The most likely consumers of the kieserite produced at
the Project are the palm oil growers in Para state, as palm oil trees have a very high demand for both
magnesium and sulphur, although it has been demonstrated that coffee and cotton would also benefit
from kieserite. The location of the Vermelho plant in the centre of the Pard state gives its distribution a
competitive advantage over the imported product. The Project will produce approximately 150,000 t of
kieserite a year, which is 10 times the current market for imported kieserite. This means there would
be oversupply which would indicate a price reduction, and substitution of other agro-products would be
required for all Project kieserite to be consumed. This indicates that it would be unlikely for current
prices (approximately US$380/t FOB Barcarena) to be realised. For the study, HZM has assumed a

1CIBC
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kieserite price of US$180/t (delivered) — about half of the current price in Barcarena. The study
assumes a cost of US$80/t for delivery and marketing of kieserite, thus deriving US$100/t revenue.

1.15 Financial analysis
Table 1-5 and Table 1-6 show the Project headline economic results before and after taxation for a flat
nickel price of:

e Base Case (consensus):
- US$16,400/t for nickel + US$34,000/t for cobalt + US$100/t net revenue for kieserite.

e  Wood Mackenzie (WM) long-term price:
—  US$19,800/t for nickel+ US$34,000/t for cobalt + US$100/t net revenue for kieserite.

Table 1-5 Project economic model headline results before taxation?

Nickel price basis (US$/t Ni)

Item Unit Base Case (consensus) WM long-term price
16,400 19,800

Net cash flow US$ M 10,379 14,655

NPVs US$ M 2,342 3,185

IRR % 28.83% 34.48%

Table 1-6 Project economic model headline results after taxation?

Nickel price basis (US$/t Ni)

Item Unit Base Case (consensus) WM long-term price
16,400 19,800

Net cash flow US$ M 7,304 9,546

NPVsg US$ M 1,722 2,373

IRR % 26.26% 31.53%

1.16 Conclusions and recommendations

The Vermelho Project acquired by HZM is within the Carajas Mining District, which has well established
mining infrastructure and services to support development of Vermelho. The previous Project owner had
completed a FS to produce nickel and cobalt from open pit mining of the V1 and V2 deposits, processing
these ores via the HPAL method. The project proposed in that FS was approved for construction.

In October 2018, HZM completed an FS on its Araguaia ferronickel project located which is located
between 85 km and 150 km to the South of Vermelho. Consequently, HZM is familiar with working in the
region and is well placed to consider what synergies exist in the development of the Araguaia and
Vermelho projects.

MREs are deemed “current” and are reported in conformance with the CIM Definition Standards (2014).

Given the last drilling was completed 15 years ago, although to a high technical standard, combined with
verification sampling completed as part of the HZM due diligence process, it is recommended to undertake
a limited number of new drillholes to compare data against the historical drillhole data. This can likely be
completed as part of any future metallurgical testwork program.

2 Includes a US$2,000/t premium for battery sulphate production, US$34,000/t for the cobalt produced as cobalt sulphate, and a net revenue
of US$100/t of the by-product, kieserite.
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The MRE was completed by Vale 15 years ago, and there have been other partial model updates since,
which have mainly focused on adjustments to the domaining scheme. The author recommends that the
MRE is updated for the next phase of work including updating the naming of the lithological domains to
bring it in line with the terminology utilised at HZM’s Araguaia project.

The Project has been extensively studied and tested metallurgically, with LME grade nickel cathode
produced with high recovery by the former Project owners, Vale using a beneficiation, HPAL, MHP
ammonia re-leach and SX-EW process.

For this study, the current owners (HZM) elected to produce high-purity nickel and cobalt sulphate products
suitable for the battery market in order to achieve a price premium. Simulus has selected the beneficiation,
HPAL, MSP, POX, CoSX and crystallisation as the preferred process flowsheet which is proven at an
industrial scale and is considered to be a more selective process (improved impurity rejection).

Extensive beneficiation and HPAL testwork completed by the former owners are directly applicable to the
current Project. Samples used were representative of the LOM ores and were appropriately geographically
spread over depth, ore types and lithologies.

The design criteria for the Project process plant is a peak ROM ore feed rate is 4.34 Mt/a at an average
grade of 1.07% Ni. This is upgraded to 2 Mt/a at an average grade of 1.85% Ni based on beneficiation
studies. HPAL metal extractions and acid consumption based on pilot testwork data are 97% for both nickel
and cobalt at a 347 kg/t feed acid dose.

MSP produced during the pilot testwork achieved a grade of 54.6%, 3.22% and 37.3% for nickel, cobalt
and sulphur, respectively. MSP impurities were low, with 0.4%, 3.6%, 0.24% and 40 ppm for aluminium,
iron, silicon and manganese, respectively. This is suitable for feed to POX and subsequent CoSX and
crystallisation to produce high-purity nickel and cobalt sulphate.

The POX, CoSX and crystallisation processing steps have not yet been demonstrated at pilot scale to
reflect the current Project flowsheet; however, they are proven industrial processes. Therefore, an
integrated pilot campaign with the selected flowsheet of beneficiation, HPAL, MSP, POX, CoSX and
crystallisation is recommended during the next stage of Project development. The design nickel and cobalt
recovery from HPAL feed to sulphate crystal product is 94.4% and 94.9% of the nickel and cobalt
respectively.

Zero liquid discharge and dry stacking of leach residue solids have been included in the design to minimise
environmental and safety concerns, so a kieserite (MgS04.H20) by-product will be produced. The quality of
commercial quantities of kieserite (nominally 158 kt/a) that is proposed as a by-product of the selected
process, will require confirmation during pilot testing; however, it is expected to be suitable for sale to the
fertiliser market and is expected to be relatively clean, as most of the heavy and base metal will be
removed prior to its crystallisation. It is planned to be produced as a crystal dry product ready for bagging
and trucking.

Mine design and schedules have been completed based on the MREs and on geotechnical data gathered
by Vale. The geotechnical data should be updated in the next phase of development to reflect the current
mining strategy.

Mining costs were developed from contractor submissions provided for HZM’s Araguaia project in 2018 and
escalated. In the next phase of development, these costs should be revised, and new submissions solicited
that are specific to the Project and the current concept.

The previous EIA/ RIMA, LP and all environmental licences relating to the Vermelho mine and process
plant contain background studies are relevant and will be useful to guide new social and environmental
studies in the region. Once the concept design for the Project is finalised by the technical team within HZM,
a new social and environmental impact assessment (EIA RIMA) should be conducted with the objective of
obtaining an LP, and later LI to construct the Project in line with HZM’s proposed Project characteristics.
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1.17 Summary of the Project risks

1.17.1  Mining

Key mining risks include:

o Trafficability, wet weather and the related issue of selecting the mining equipment fleet. This is
currently mitigated by lower mining rates in the wet season; however, further mitigation will be
achieved when additional trafficability and geotechnical studies are completed.

e Predictability of grade when reclaiming from the large long-term stockpiles, which is mitigated by the
mine to mill process.

e Mining contractor costs being materially higher to those predicted in this study.

1.17.2 Metallurgical

Overall, the metallurgical risks associated with the Project are considered to be low. The process flowsheet
selected is based on industrially proven, conventional and robust unit operations including; HPAL, MSP,
POX, CoSX and crystallisation as the main process steps. A review of the process design and available
metallurgical testwork identified the following process risks:

e Lower nickel and cobalt grades in HPAL feed (due to beneficiation upgrade below that designed). This
risk is considered low due to the extensive testwork completed.

e High acid consumption in HPAL. This risk was considered low, again due to the extensive testwork
completed to date.

e Lower nickel and cobalt product purity than designed, preventing sale into the battery market. This risk
was considered low to moderate due to the selected process route, but the status of current testwork
has not yet demonstrated the level of purity required. The risk may be mitigated with further testwork in
future stages of the Project development, which is recommended.

o Ability to sell the kieserite by-product, the purity of which has not yet been demonstrated via testwork.
The risk may be mitigated after the recommended testwork is complete.

e Inability to achieve zero-liquid discharge, creating an unplanned effluent stream. This risk is
considered low to moderate given the engineering completed to date. Possible risk mitigation to be
evaluated includes; increased design margin for the kieserite crystallizer and diversion of excess
steam from the acid plant (currently producing electricity) and/or installing effluent surge to even out
short-term fluctuations in processing capacity.

e Poor stability of the HPAL residue solids from a geotechnical basis. This risk is considered low to
moderate, based on operating examples around the world with similar leach residue solids using this
technology. Testwork is recommended to confirm the properties of the solids and the dry stack tailings
design. Possible risk mitigation includes blending with coarse beneficiation rejects and/or improved
filtration or drying equipment.

e Low overall nickel and cobalt recoveries. This risk is considered low due to the engineering and
testwork completed to date and the use of industry proven technologies.

1.17.3 Permitting and social

The permitting pathway for the Project is well defined and established. With several mines in the area in
operation, permitting is not considered a high risk; however, there is a risk that the Project permitting
process could be delayed due to competing priorities within agencies. This is being mitigated by
engagement of regulators as HZM move the Project forward. Monthly reporting on permits and notifications
should be continued.
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The previously awarded (archived) licence for Vermelho contained a design to build a large tailings dam.
This kind of layout would receive strong criticism today in light of recent tailings dam collapses in Brazil. It is
important that HZM’'s team clearly communicate the dry-stack tailings method being applied by the
Company and social/environmental impacts of this to agencies and communities.

If advanced, this would be the first HPAL nickel project to be licensed through to construction in Brazil and
so HZM’s team will need to support agencies by providing technical/expert advice and assist with
benchmarking other HPAL projects around the world.

The social licence to operate is considered crucial to the Project’s success. The community around the
Project in general welcomes mining (as there are other operations in the area). However, there is a risk that
community resistance may be encountered, such as a gap between those that work in mining and those
that do not (inflation/housing availability). Accordingly, HZM will develop and implement plans to engage
with the community during development and source local labour and suppliers for products and services
where possible during operations.

The rural community living near the Project area must be engaged regularly to ensure ongoing positive
relationships are maintained.

1.17.4 Market

The sensitivity study shows that the Project is most sensitive to the nickel price (and the sulphate
premium). This is a high risk; however, the consensus pricing is higher than the Base Case nickel price
applied in the cash flow model. Should the sulphate premium be less than expected, this will impact
negatively on project economics.

The sensitivity study shows the Project is not sensitive to kieserite or cobalt prices, so the marketing risk for
these products is considered a low.

1.18 Opportunities
1.18.1 Opportunities to increase the value of the Base Case
Mining

Direct tipping from mine to ROM hopper

It is envisaged that after production commences, the grade control processes put in place prior to mining
will be viewed as sufficient to predict the mined grade (in some cases) and that material may be direct
tipped from the mine face directly to the plant feed bin. By reducing this volume of rehandle, significant
savings in mining costs will be realised.

Mining cost reductions

The FS-developed mining costs are based on proposals from contract mining operators in Brazil. These
proposals were solicited using the mine schedule and with no negotiation, as there was no imminent
contract. It has been recognised that when HZM is in a position to award a large mining contract, that
negotiations should result in significant mining unit costs savings.

Processing

A review of the proposed process plant design, considering the selected flowsheet and products, resulted
in the following list of possible opportunities to either reduce cost or improve the process:
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e Revise acid plant configuration, current design is for two 1,200 t/d plants supplied by Outotec to match
the planned project execution profile with the second stage being built in year 4. A single plant or
alternative supplier will be cheaper.

e Investigate continuous screw presses rather than pressure filters in solid-liquid separation steps. The
equipment is likely lower cost and associated footprint; ancillaries and infrastructure will also be
cheaper.

e Use of self-cleaning, indirect heating on the autoclave feed and discharge rather than traditional direct
contact heater vessels and flash cooling vessels. This is likely to result in a lower capital cost and
reduced maintenance costs.

e Change from closed-circuit cooling water to an open-circuit cooling water system.

e Adopt the crusher equipment vendor's suggestion that only primary and secondary crushing (roll
crusher/sizer) is required, rather than the more conservative three-stage crushing that has been
allowed for.

o Delete or defer the steam turbine generator to reduce initial capital (at the expense of some operating
cost).

e Review opportunities for consolidation of reagents and utilities between the two HPAL stages to
reduce capital costs.

e Review equipment suppliers for cheaper alternatives, particularly for high-cost items such as autoclave
feed pumps, autoclave agitators, filter presses, air compressors and crystallizer packages.

e Investigate options to produce alternative nickel and cobalt battery material product such as ternary
precursor which can trade at a premium to the nickel and cobalt content of approximately 140%.

e Investigate options to produce alternative products such as high-purity alumina and/or manganese
metal, sulphate or dioxide, to add revenue streams for low marginal cost.

1.18.2 Opportunity to develop the Project as a ferronickel project

Early studies of Vermelho by Vale focused on smelting the saprolitic portion of Vermelho ore to ferronickel;
however, this was later switched to a study of hydrometallurgical processing of the more limonitic ores (this
forms the Base Case of this PFS). Based on laboratory testwork HZM carried out during the last quarter of
2018 and earlier work on HZM'’s nearby Serra do Tapa deposit by the former project owners, as well as the
close similarity of the chemistry of the blended feed over the first 10 and subsequent years to existing
rotary kiln electric furnace (RKEF) operations, the RKEF process is also considered appropriate for the
treatment of the Vermelho and Serra do Tapa saprolitic material; the ferronickel product would have a
nickel content of 30% Ni.
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2.1 Overview

This report is a NI 43-101 Technical Report on the PFS of the HZM wholly owned Vermelho Nickel-Cobalt
Project. The Project is located in Canaa dos Carajas in the Carajas Mining District Brazilian state of Para,
approximately 760 km south of the state capital, Belém.

This report has been compiled by Snowden for HZM. HZM is the Project owner and is currently developing
the Project. This report provides Mineral Resource and Mineral Reserve estimates and a classification of
Mineral Resources and Mineral Reserves prepared in accordance with the CIM Definition Standards
(2014). No Mineral Reserves have been estimated using Inferred Mineral Resources.

Unless otherwise stated, information and data contained in this report or used in its preparation have been
provided by HZM.
The information, conclusions, opinions, and estimates contained herein are based on:

¢ Information available to Snowden at the time of compiling this Technical Report including previous
Technical Reports prepared on the Project and associated licences within the Project

e Assumptions, conditions, and qualifications as set forth in this Technical Report
o Data, reports, and other information supplied by HZM and other third-party sources.

The report contains capital and opex estimates with a combined accuracy of -20%/+25% with a confidence
level of 50%.

The Qualified Persons have not carried out any independent exploration work, drilled any holes or carried
out any sampling and assaying on the Project, other than examining/verifying mineralisation and rock
conditions in drill cores. The Qualified Persons for preparation of the report are:

e Anthony Finch, who visited the Project site on four occasions between June 2018 and September
2019

¢ Andrew Ross, who conducted site visits in December 2003 and in August 2019

e Simon Walsh, who has not visited the site.

The responsibilities of each author are provided in Table 2-1.

Table 2-1 Responsibilities of each co-author
Employee Responsible L L .
Author Employer title for section(s) Site visit Site visit undertakings
1.2 3 4,5, On four occasions Review core at Vermelho, pit areas
Anthony Executive 15, 16, 18, 19, ), P ’
. Snowden between June 2018 | landforms, road access, infrastructure,
Finch Consultant | 20, 21, 22, 23, and September 2019 | and local capabilit
24, 25, 26, 27 P pability
The early visit served as an introduction
to the geological setting of the deposits
Andrew Snowden Executive 6,7,8,9, 10, December 2003; and operating procedures of Vale in
Ross Consultant 11,12, 14 August 2019 respect of core drilling, surveying,
logging, security, transport, subsampling
and density measurements
Simon simulus Principal 13,17, 21.2.4, | No site visit performed; the focus of this Qualified Person was the
Walsh Metallurgist 21.35 plant flowsheet and process design, process capex and opex

Unless otherwise stated, all currencies are expressed in US dollars (US$).
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2.2 Issuer — Horizonte Minerals Plc

HZM is a nickel development company focused on Brazil which wholly owns the advanced Araguaia
ferronickel project. HZM also has a 100% interest in the Vermelho Project (acquired from Vale S.A. in
December 2017). Vale S.A. completed a full FS which demonstrated a nameplate capacity of 46,000 t of
nickel per year and 2,500t of cobalt per year. Vermelho is located in the Carajas region in the State of
Para, north-eastern Brazil, 70 km south of the Carajas region.

HZM was founded on 16 January 2006, with shares listed on the Alternative Investment Market of the
London Stock Exchange (AIM) and on the Toronto Stock Exchange (TSX). The Company is incorporated
and domiciled in the United Kingdom, with its registered office at Rex House, 4-12 Regent Street, London
SWL1Y 4RG.

As of 31 October 2019, HZM'’s institutional shareholder structure included Teck Resources Ltd, Canaccord
Genuity Group, Richard Griffiths, Lombard Odier Asset Management (Europe) Ltd, JP Morgan, City
Financial, Hargreaves Lansdown, and Glencore.

2.3 References

All references are listed in Section 27.

2.4 Abbreviations and units of measurement

Abbreviations and units of measurement are shown below.

Table 2-2 Abbreviations and units of measurement

e Description

% percent

Yow/w percent weight by weight, or weight for weight

° degrees

°C degrees Celsius

100# or 100 mesh 100 openings per inch of screen, each opening is 149 micron wide
200# or 200 mesh 200 openings per inch of screen, each opening is 74 micron wide
3D three-dimensional

AACE Association for the Advancement of Cost Engineering

AAS atomic absorption spectroscopy

Adubai Adubai Consultoria Agrondmica

Agoratek Agoratek International

AIM Alternative Investment Market of the London Stock Exchange
ANM Departmento Nacional de Producéo Mineral

AusIMM Australasian Institute of Mining and Metallurgy

AR ammonia re-leach

BEV battery electric vehicle

BRL Brazilian Real (plural: Brazilian Reais)

C. circa

CAGR compound annual growth rate

capex capital expenditure

CFEM Compensation for Exploration of Mineral Resources

CIM Canadian Institute of Mining, Metallurgy and Petroleum
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Abbreviation/Unit of

measurement DESETFHIT

CIs Cateté Intrusive Suite

cm centimetre(s)

CMD Carajas Mining District

Co cobalt

COFINS Contribution for the Financing of Social Security
CoSX cobalt solvent extraction

CST Construserv Servicos e Construcoes Ltda
Cu copper

CVRD Companhia Vale do Rio Doce

DDP delivered duty paid

DFS definitive feasibility study

DRC Democratic Republic of Congo

EFC Estrada de Ferro Carajas

Eh Activity of electrons

EIR Environmental Impact Report

EIS Environmental Impact Study

EPCM engineering, procurement, construction and management
ERM Environmental Resources Management
EV electric vehicle

EW electrowinning

FFS final feasibility study

FS feasibility study

g gram(s)

g/t grams per tonne

G&A general and administrative

Gamik Vale’s internal laboratory

Golder Golder Associates

GPS global positioning system

ha hectare(s)

HEV hybrid electric vehicle

HDPE high-density polyethylene

HPAL high-pressure acid leach

hr hour(s)

HZM (or “the Company”)
ICMS

ICP-AES
IFC

IPI

IRR
kbcm

kg

kf/a

km

Horizonte Minerals Plc

“Imposto Sobre Operagdes Relativas a Circulagao de Mercadorias e Servigos de
Transporte Interestadual de Intermunicipal e de Comunica¢des”; a state tax for goods
and services

inductively coupled plasma atomic emission spectroscopy
International Finance Corporation

“Imposto sobre Produtos Industrializados”. A federal VAT
internal rate of return

kilo bank cubic metre (1,000 bcm)

kilogram(s)

kilolitres per annum

kilometre(s)
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Abbreviation/Unit of

measurement DESETFHIT

km? square kilometre(s)

kPa kilopascal (1,000 pascals)

KPI key performance indicator

kt thousand tonnes

kt/a thousand tonnes per annum

kv kilovolt

kw kilowatt

L&M L&M Assessoria

LI Installation Licence

Li-ion lithium-ion

LME London Metal Exchange

LO Operation Licence

LOM life of mine

LP Preliminary Licence

m metre(s)

M million(s)

m? square metre(s)

m?3 cubic metres(s)

mbcm million bank cubic metre (1,000,000 bcm)
MCP Mixed Carbonate Precipitate
MHP Mixed Hydroxide Precipitate
Miptec Miptec Enginharia Consultoria
mm millimetre(s)

Mm?3 million cubic metres

MRE Mineral Resource estimate

MSP Mixed Sulphide Precipitate

Mt million tonnes

Mt/a million tonnes per annum

MTO material takeoff

mV Millivolts

MVR mechanical vapour re-compression
MW Megawatt

NGO non-government organisation

Ni nickel

NI 43-101 National Instrument 43-101

NiEq nickel equivalent

NiO nickel oxide

NPV net present value

NSR net smelter royalty

opex operating expenditure

PAE Plano de Aproveitamento Econdmico da Jazida
PAL pressure acid leach

PCAs “Planos de Controle Ambiental” or Environmental Control Plan
PEA preliminary economic assessment
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Abbreviation/Unit of

measurement DESETFHIT

PFS prefeasibility study

PGE platinum group elements

pH activity of hydrogen ions

PHEV plug-in hybrid electric vehicle

PIS Program of Social Integration

PLS pregnant leach solution

POX pressure oxidation leaching

ppm parts per million

PPT profit per tonne

QA quality assurance

QAQC quality assurance/quality control
QC quality control

RC reverse circulation

RF revenue factor

RFP Relatério Final Unico de Pesquisa
RKEF rotary kiln electric furnace

RFQ request for budget quotation

ROM run of mine

rpm revolutions per minute

RPP Relatorio Parcial de Pesquisa
SAD69 Regional geodetic datum for South America in 1969
SEMAS State Environmental Agency
SHFE Shanghai Futures Exchange
Simulus Simulus Pty Ltd

SM&A Severino Macedo Consultoriae Engenharia
SMU selective mining unit

Snowden Snowden Mining Industry Consultants Pty Ltd
SRK SRK Consulting

Steinweg C. Steinweg Handelsveem (Latin America) S.A.
SX solvent extraction

SX-EW solvent extraction-electrowinning

t tonne(s)

t/a tonnes per annum

t/d tonnes per day

TSX Toronto Stock Exchange

TVR thermo vapour re-compression
uUss$ United States dollars

UT™M Universal Transverse Mercator
Vale Vale S.A.

VAT value-added tax

VDS Vale dos Sonhos

Vermelho (or “the Project”)
WALM
WBS

Vermelho Nickel-Cobalt Project
WALM Engenharia e Tecnologia Ambiental Ltda
work breakdown structure
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Abbreviation/Unit of

measurement DB

WM Wood Mackenzie
XRF x-ray fluorescence
ZAG Construtora Zag Ltda
Zn zinc
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3 RELIANCE ON OTHER EXPERTS

The author has relied upon the legal and environmental information provided by the following employees of
HZM for inclusion in Section 4 (Property Description and Location):

e Mr Steven Heim, on 7 January 2018, provided an overview of mining legislation (Section 4.3) and
tenement details (Section 4.3.2)

e Ms Katie Millar, on 3 January 2018, provided a status summary of environmental and social impact
and other assessment permits (Sections 4.4 and 4.6).

In addition, Mr Bernardo Freitas of Freitas-Ferraz, the principal lawyer on the Vermelho acquisition for
HZM, advised that the mineral rights phase is in between the first stage (Exploration) and the second stage
(Mining) (Section 4.3.2).

For the purposes of this report, Snowden has relied on ownership and title information provided by HZM.
Snowden has not researched property title or mineral rights for the Project and expresses no opinion as to
the ownership status of the property. The description of the property, and ownership thereof, as set out in
Section 4 in this Technical Report, is provided for general information purposes only.

Snowden and the Qualified Persons are reliant on HZM for the cash flow model estimates and results and
the disclosed nickel price of US$16,400/t Ni with a US$2,000 premium for battery grade sulphate. The risks
associated with the nickel pricing are disclosed and analysed in Section 24 in the price sensitivity
discussion.

Except for the purposes legislated under provincial securities laws, any use of this report by a third party is
at that party’s sole risk.

Information sources are shown in Table 3-1.

Table 3-1 Other parties relied upon to provide technical content and review
Information supplied Other parties Sections
Ownership, title, social and environmental

. . . HZM 4
studies and information
Infrastructure capital and opex estimates, WALM Brazil, Construserv Brazil, SM&A Brazil, 18. 21 22
logistics costs C. Steinweg Handelsveem (Latin America) S.A. e
Marketing report Wood Mackenzie 19, 22
Taxation and royalties L&M Assessoria 21,22
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4 PROPERTY DESCRIPTION AND LOCATION

4.1 Introduction

The Project is located in the north-western Brazilian state of Pard in the Carajas region, approximately
760 km south of the state capital, Belém and approximately 85 km northwest of the companies Araguaia
ferronickel project.

4.2 Location

The Vermelho licence is located near Canaé dos Carajas in the Carajas Mining District and 45 km south of
the municipal district of Parauapebas in the Para state, northern Brazil (Figure 4-1). Vermelho is located
approximately 85 km from the northern part of HZM’s Vale dos Sonhos and Serra do Tapa licence areas.
Vale dos Sonhos is the northern part of the Company’s Araguaia project.

Figure 4-1 Location map
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4.3 Licences and tenure

Brazil has a well-established permitting process for major mining projects, with a Mining Code and
environmental legislation framework (CONAMA), which provides the support for companies to operate
legally in the country.
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43.1 Mining legislation overview

The main sources of mining legislation in Brazil are the Federal Constitution and the Mining Code (Decree-
law no. 227 of 28 February 1967). The Mining Code defines and classifies deposits and mines, sets
requirements and conditions for obtaining authorisations, concessions, licences and permits, the rights and
duties of holders of exploration licences and mining concessions. There are two main legal regimes under
the Mining Code regulating exploration and mining, i.e. the “authorisation” for exploration and the
“concession” for mining.

Exploration, which is defined by the Mining Code as the work required to locate and define a deposit and
determination of the economic feasibility thereof, can be carried out through an authorisation from the
Federal Government. The exploration authorisation is granted through a licence issued by the Director
General of the “Departmento Nacional de Produgao Mineral” (ANM). ANM is the federal agency in charge
of implementing the country’s exploration and mining, fostering the mining industry, granting and managing
exploration and mining titles and monitoring the activities of exploration and mining companies.

Exploration licences may be for areas up to 10,000 ha and be granted for a period of up to three years
depending on the substance being sought. Nickel qualifies for up to the maximum area and three years.
The term (three years) can be renewed once, at the discretion of the ANM, upon its review of an interim
Partial Exploration Report (“Relatério Parcial de Pesquisa” or RPP) from the licence holder regarding
exploration conducted to date which justifies further exploration. Prior to the termination of the Exploration
Licence, be it the initial three-year period or in the case of renewal its second three-year period the holder
must submit a “Relatério Final Unico de Pesquisa” (RFP), the Final Exploration Report, on the results of the
work to ANM. ANM may then decide to:

e Approve the report, when it shows the existence of a resource which can be both technically and
financially developed

o Dismiss the report, when the exploration work undertaken was insufficient or due to technical
deficiencies in the report

e File the report, when it has been proved that there was no deposit which may be both technically
and/or financially developed, or

e Postpone a decision on the report in the event the existence of a resource has been demonstrated, but
for technical and/or financial reasons development of the property is not feasible at the time.

The decision to postpone a decision on the Final Exploration Report is referred to as “Sobrestamento”.
With this decision ANM will fix a period in which the interested party will be required to submit a new
technical-financial FS of the deposit. This is normally a three-year period (decree-portaria 21/97). The
penalty for not meeting the deadline will be the archiving of the RFP and liberation of the area. If the new
study does not demonstrate technical-financial feasibility, ANM may grant the interested party an extension
to the time limits or open a tender process for the licence if they believe there are third parties who could
feasibly mine the deposit. If the new study demonstrates technical-economic feasibility, the RFP will be
approved, and the holder of the licence will have one year to apply for a Mining Concession. An extension
of one year can be requested in applying for the Mining Concession.

If the licence holder does not apply for the Mining Concession within the period mentioned above, the
mineral rights over the property will lapse and the area becomes available for tender offers for 60 days,
during which period any interested parties, including the previous licence holder, may submit their offers for
an Exploration Licence or Mining Concession. The ANM will review the offers and will select the bid that, in
its view, presents the most favourable conditions to meet the interests of the mineral sector. If no offers are
submitted within the 60-day period, the area will then be considered as available for future applications for
exploration licences under the priority system described above.

The application for a Mining Concession must be accompanied by the following information:
e | —The company’s certificate of registration from the Board of Trade.
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e |l — Identification of mineral substances to be mined, with a copy of the exploration permit and the
approval of the RFP.

e |ll — Name and description of the area intended for development, clearly and accurately reporting all
river valleys or streams identified on maps or charts of known authenticity and exactitude; all railways
and highways or any natural or topographical features of unmistakable determination; boundary lines
with neighbouring Exploration Consents and Exploitation Consents if any; and the identification of the
District, Municipality, Circuit Court District, and State; as well as the name and residential address of
the owners or possessors of the land.

e |V — A graphic depiction of the intended area, circumscribed by a geometric figure formed by straight
lines with a true north-south and east-west orientation, with two of their vertices, or in exceptional
cases, one, anchored to a fixed, unmistakable point of the land, with the vectors defined by their
lengths and true bearings, and showing the properties covered, indicating the names of the respective
holders of rights to the surface of the soil, in addition to the site plan.

e V- Easements that apply to the mine.
e VI - Economic development plan of the deposit, with a description of the beneficiation plant.

e VIl — Proof of the availability of funds or the existence of financial commitments necessary for the
execution of the economic development plan and mining operations.

The economic development plan of the deposit known as the “Plano de Aproveitamento Econbmico da
Jazida” (PAE) consists of:

e |- Adescriptive report.
e |l — Pertinent designs or preliminary plans:
— Mining method to be adopted, referring to the initially forecasted production scale and its
projection
— Lighting, ventilation, transportation, signalling and work safety plans in the case of underground
mining

—  Surface transportation, beneficiation, and stockpiling of the ore

— Power installations, water supply, and air conditioning

— Hygiene of the mine and respective work

— Housing facilities and their habitability for all who live in the mining area

— Installations for the supply and protection of the origin, storage, distribution, and use of water for
Class VIl deposits.

The design of the installations and equipment referred to in the economic development plan shall be
consistent with the production justified in the descriptive report and include a forecast for future expansions.

The Mining Concession will be denied if the development is considered by the Government to be prejudicial
to the public welfare or compromises interests that transcend the use of the industrial exploitation. In the
latter case, the explorer shall have the right to receive indemnification from the Government for expenses
spent on the exploration work, once the exploration final report has been approved.

The holder of a mining concession must inter alia: (i) commence development within 180 days from the
granting of the concession, subject to obtaining all required environmental licences and authorisations; (ii)
refrain from suspending development and mining operations for more than six months without the prior
approval of the ANM; (iii) mine according to the mining plan approved by the ANM; (iv) compensate the
land owner for occupation of the property; (v) pay a royalty to the landowner; (vi) pay a royalty to be
distributed among the local, state and federal governments; (vii) obtain all required environmental licences
and authorisations; (viii) restore the areas degraded by mining and processing operations and
infrastructure; (ix) report annually to the ANM on activities, production and sales.
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Mining concessions may be transferred (in whole or in part) to legal entities incorporated in Brazil, if the
transferee demonstrates technical and financial capability to the ANM. The transfer is subject to the
approval of and registration by the ANM. Furthermore, mining concessions can also be encumbered, e.g.
because of a judicial order or as a security. The mining concession may be relinquished by its holder at any
time. In such event, the holder will, at the discretion of ANM, be able to remove its property from the mine
location provided that no damage is caused to the mine.

In general, mining projects must undergo a three-stage environmental licensing process. Generally, the
State environmental authority oversees licensing a mining project for projects contained within one State,
as opposed to the Federal environmental authority (IBAMA) whom are responsible for licensing mining
projects across state borders. The Federal environmental authority will be in charge whenever mining
activities will be undertaken in, or cause an impact on, areas deemed as federal, such as national
environmental conservation units, as well as in cases where mining activities will be executed in two or
more States. The compliance with all applicable environmental laws includes, but is not limited to, the
possession by mining companies of all permits and other governmental authorisations required under
applicable environmental laws, and compliance with the terms and conditions thereof, including the
authorisations granted to impound water and exploit forest resources.

A Preliminary Licence (“LP”) must be obtained at the planning stage of the mining project. A Social and
Environment Impact Assessment (“EIA RIMA”) and a plan for the restoration of degraded areas must be
prepared at this stage. Public hearings are usually called, to present the EIA RIMA to the communities and
authorities. Following the public hearing, the State Environmental Agency (“SEMAS”) may or may not
approve the issuing of the LP. The LP usually imposes conditions that must be complied with by the mining
company. By granting the LP, the environmental authority acknowledges that the project is environmentally
acceptable. At this stage, the environmental authority will also set the amount of the environmental
compensation, which is a minimum of 0.5% of the projected development investment.

The second stage of the environmental licensing process is the Installation Licence (“LI”) stage. During this
stage the mining company must produce an Environmental Control Plan (“PCA”), among other documents
and submit it to the environmental authorities. Once the PCA is approved, the LI is granted, usually under
certain conditions. The mining company may start construction of the mine, plant and infrastructure. A mining
concession can only be granted by the Minister of Mines once the mining company has obtained the LI.

The last stage of the environmental licensing process is the one related to the Operation Licence (“LO”).
The LO is granted once the environmental authorities are satisfied that the development and construction
were completed in accordance with all the conditions of the LI and that the PCA is correctly implemented.
The LO authorises a mining company to mine, process and sell (as well as other ancillary activities that
may be described in the licence), from an environmental viewpoint. It is possible to renew the LO if the
request is presented 120 days (or another period set by specific regulations) before the expiry date of the
last permit. In that case, the LO is automatically extended until the environmental agency discloses its final
decision about the request.

4.3.2 Vermelho licence

On 28 June 1974, Vale filed a request for an Exploration Licence which initiated ANM Process
808.055/1974. Exploration Licence 1111 was published on 3 April 1978. At the end of the initial three-year
exploration period, Vale requested an extension which was renewed under the new licence number 1727,
published on 12 June 1981. The Vermelho licence is described by ANM Process 808.055/1974 and covers
2,000 ha, including the V1 and V2 nickel-cobalt laterite deposits (Figure 4-2). The title was transferred from
Vale S.A. to Vale Metais Basicos S.A. in 2015.

Currently, the Mineral Rights process is at the “Plano de Aproveitamento Econdmico da Jazida” (economic
development plan or “PAE”) stage which was submitted by HZM in March 2019.
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Figure 4-2 Licence surveyed coordinates
622000 624000 626000
A A R A

T T T T T T :

— ot ]
~N
. g

§ r £ : - . \ =

"

1
§ | ) J \ g
a o

3 808055/1974
| {4
v2
g = % - g
g §
1
ar B~ ) ) J g
\'\_ J e —— 1
o e = P T !
o /- —
Vertex| Lat(SADES) | Long (SADE) |
1 L06T29S2YNY] 4VS12 19"
|2 losirarsor] aasvizast’ |
3_oearaaes vy ||
0 20 90 1 000 4 OEIESII0E | -Avs1 2648
e — :
5 - 5 |06 95N 4192 y
A b — L
622000 624000 626000
HORIZONTE @
Coniid ZONTE  HORIZONTE MINERALS - VERMELHO | .
- Drainage Detailed Location Map - DNPM Process 808.058/1974 | bewsee
- Road 200 0559504
Phase: r——
Topography Sm Location: Vermemo Depost 138000
s Target Area: 2000 ha el casert
D DNPM Process Datem;  GOS. SADSS T BN
#®  Venex DNPM Techercal Cungaer
HLS
Aoe WD vermte Oeteied Lovatos 15k Ad J0TEDNR et
Source: HZM, 2019
Final 31 October 2019 Page 45 of 259




s N OWD E N Horizonte Minerals Plc
- NI 43-101 Technical Report — Vermelho Project, Para State, Brazil

In Table 4-1 (below), all licences are in good standing. The date shown in column 5 represent the most
recent ANM reporting or other action to be taken for each process.