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1 SUMMARY 

1.1 Introduction 

This National Instrument 43-101 (NI 43-101) Technical Report describes the Serra do Tapa Nickel Project 
(SDT or ñthe Projectò), an advanced mineral exploration area located near Carajás, in the State of Par§, 
Brazil. The Project is located approximately 600 kilometres (km) south of the Pará state capital of Belém. 
The Project is wholly owned by Horizonte Minerals Plc (HZM or ñthe Companyò).  

On 13 August 2019, HZM reported via the Alternative Investment Market (AIM) and Toronto Stock 
Exchange (TSX) press release, a summary of the Mineral Resource Estimates for SDT and this is the 
trigger for this Technical Report (Horizonte 2019a). 

1.2 Property description and ownership 

The SDT licence is described by the Departmento Nacional de Produção Mineral (ANM) process 
850514/2003 and covers 6,052.28 hectares (ha). On 28 September 2015, the licence was acquired by 
HZM through its Brazilian subsidiary, following indirect acquisition from Xstrata Brasil Exploração 
Mineral Ltda (a wholly owned subsidiary of Glencore Canada Corporation (Glencore)). 

The mineral rights phase is at the end of the first stage (Exploration), i.e. pending a decision by the ANM 
regarding the ñRelat·rio Final de Pesquisaò (RFP) or Final Exploration Report submitted by HZM on 
17 November 2017. 

The property can be easily reached via unpaved roads (65 km) from the PA-155 main highway that runs 
from Marabá to the north and Redencão in the south. Alternatively, the property can be accessed from 
Araguaína (State of Tocantins) via the TO-222 a surfaced road to the Araguaia River, then ferry across the 
Araguaia River to Vila São José followed by 45 km of unsurfaced road to the property. 

The Carajás Mining District contains major iron ore, manganese, copper, and gold deposits as well as lead-
zinc, nickel, bauxite and cassiterite. It is considered to be the most important mining district in the country 
and as such has seen a vast amount of investment and development since the 1970s. 

The SDT permit area is characterised by undulating hill systems with elevated plateaus and ridge features 
separated by shallow valleys ranging in elevation from 280 m above sea level (ASL) to 500 m ASL. The 
SDT nickel laterite deposit is located on an elevated plateau. Most of the low-lying area is cleared of 
vegetation for open paddock cattle grazing. 

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. At higher elevations, Cerrado or savanna type 
wooded grassland with low to medium size plants is encountered. However, several decades ago, much of 
the lower lying area has been deforested, and is currently used for agriculture. 

1.3 Geology and mineralisation 

The SDT deposit lies within the Neoproterozoic Araguaia Fold Belt. This belt is a large north to south 
trending orogenic zone along the contact of the Amazon Craton to the west and the São Francisco Craton 
to the east. The Belt is 1,000 km long and 150 km wide and its evolution is believed to be contemporary 
with the Brazilian thermal event at the Neoproterozoic boundary.  

The belt comprises metamorphosed and deformed marine-clastic sediments of the Tocantins Group and 
can be split into two halves based on the degree of metamorphism present. The more highly 
metamorphosed Estrondo Formation comprises the eastern half of the belt while the western half 
displaying lower levels of metamorphism is termed the Couto de Magalhães Formation.  
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The Estrondo Formation is dominated by greenschist to amphibolite facies grade metamorphosed 
sediments with occasional banded iron formations, carbonates and exposures of Archaean basement. 
Proterozoic granites intrude the eastern belt. The Couto de Magalhães Formation contains weakly 
metamorphosed, marine pelites with local carbonate, iron-rich, and mafic to ultramafic bodies. 

The SDT deposit is orientated in a north-south direction. The mineralised portion extends for some 5,000 m 
(north-south) and is up to 900 m in width. A distinctive lateritic sequence is developed over ultramafic and 
mafic rocks. The sequence can be split into six main facies types: soil, ferricrete, limonite, transition, 
saprolite and fresh rock, as well as numerous sub-facies. 

Discrimination between the geological horizons is made using mainly iron, magnesium oxide, silica, 
alumina and nickel grades. The mineralised geological horizons are designated 100 (Limonite), 
200 (Transition) and 300 (Saprolite).  

1.4 Status of exploration, development and operations 

The first recognised reconnaissance work at SDT was completed by Companhia de Pesquisa de Recursos 
Minerais (CPRM) in the 1970s. It was not until 2003 that the area was reviewed in more detail when 
Falconbridge Brazil Ltda or Falconbridge (which then became Xstrata Nickel in 2006), evaluated the data 
generated by CPRM and realised that the area displayed the potential to host nickel laterite deposits. 
Xstrata Nickel continued the evaluation with an accelerated period of investigative work from 2004 until 
2007 including extensive drilling programs coupled with detailed geological mapping. No field activities 
have occurred at SDT since 2007. 

1.5 Mineral Resource estimates 

Snowden completed the Mineral Resource Estimate (MRE) for SDT in 2016. At a cut-off grade of 0.90% Ni, 
a total of 14.2 Mt at a grade of 1.31% Ni is reported as a Measured Mineral Resource and a total of 56.0 Mt 
at a grade of 1.20% Ni is reported as an Indicated Mineral Resource, in accordance with the Definition 
Standards (CIM, 2014). This gives a combined tonnage of 70.2 Mt at a grade of 1.22% Ni for Measured 
and Indicated Mineral Resources using a cut-off grade of 0.90% Ni. A further 2.6 Mt at a grade of 1.14% Ni 
is defined as an Inferred Mineral Resource at a cut-off grade of 0.90% Ni. The Mineral Resource is 
summarised in Table 1.1. 

Table 1.1 SDT classified Mineral Resource report above 0.9% Ni cut-off 

Classification Tonnage (Mt) Ni (%) Ni metal (kt) Co (%) Fe (%) SiO2 (%) MgO (%) 

Measured 14.3 1.31 188 0.05 16.4 41.3 18.1 

Indicated 56.0 1.20 670 0.05 17.0 40.6 17.9 

Measured + Indicated 70.3 1.22 857 0.05 16.9 40.8 17.9 

Inferred 2.7 1.14 31 0.06 22.3 35.9 12.3 

1.6 Conclusions and recommendations 

The SDT licence acquired by HZM is near the Carajás Mining District, an active mineral exploration and 
mining region with advanced infrastructure and services to support the development of SDT. The previous 
operator had completed a Scoping Study to evaluate the production of nickel from open pit mining and 
processing via pyrometallurgical methods. 

Field investigation undertaken between 2003 and 2007 by Falconbridge, and later Xstrata, provides a good 
geological understanding of the investigated area. The resulting geological knowledge together with the 
quality of data obtained from the drill program to 2007 is the basis for the historic mineral resources quoted 
by Glencore-Xstrata in 2013.   
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Geological mapping conducted along with the drilling campaigns has been focused on determining the 
limits of laterite developments and identification of the limonite, transition and saprolite horizons, is 
considered to provide a fair and reasonable representation of the geology of SDT.  

Some basic environmental data has been collected previously that remains valid and can be used by HZM 
to design a full baseline program. The previous socio-environmental studies carried out at SDT will be 
useful to guide new social and environmental studies in the region.   

HZM has recently completed a feasibility study (FS) on its Araguaia Nickel Project (ANP) located 
approximately 150 km to the south of SDT and is proposing open pit mining from numerous deposits and 
processing via the Rotary Kiln Electric Furnace (RKEF) method. Additionally, in 2017, HZM purchased the 
Vermelho nickel-cobalt project approximately 80 km to the northwest of SDT and plans to complete a 
prefeasibility study (PFS) in Q3, 2019 (HZM, 2019b). Consequently, HZM is familiar with the region and is 
well placed to consider synergies that may exist in the development of the ANP, SDT and Vermelho 
projects. 

MREs are deemed ñcurrentò and are reported in conformance with CIM Definition Standards (CIM, 2014).  

The author recommends that HZM should complete a review to ascertain the preferred strategy for 
incorporating SDT into HZMôs other planned projects. 
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2 INTRODUCTION 

2.1 Overview 

This report is a NI 43-101 Technical Report on the MRE of the HZM wholly owned Serra do Tapa Project. 
The deposit is located in the region of Carajás, in the State of Par§, Brazil; approximately 600 km south of 
the state capital Belém. The acquisition of the Project was announced by HZM on 28 September 2015 
(HZM, 2015), disclosing an agreement with Glencore, the then owner, to acquire 100% of the Project. 

This report has been compiled by the author and Snowden Mining Industry Consultants (Snowden) for 
HZM. HZM is the Project owner and is currently developing the Project. This report provides MREs, and a 
classification of resources prepared in accordance with CIM Definition Standards (CIM, 2014).  

Unless otherwise stated, information and data contained in this report or used in its preparation has 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 

¶ Assumptions, conditions, and qualifications as set forth in this Technical Report 

¶ Data, reports, and other information supplied by HZM and other third-party sources.  

The Qualified Person and Snowden have not carried out any independent exploration work, drilled any 
holes or carried out any sampling and assaying on the Project. The Qualified Person for preparation of the 
report is Andrew F. Ross, who visited the Project site on 6 and 7 August 2019. 

2.2 Issuer ï Horizonte Minerals Plc 

HZM is an AIM and TSX-listed nickel development company focused on Brazil which wholly owns the 
advanced Araguaia ferronickel project (ANP). The Company is planning to develop the ANP into a major 
ferronickel mine in Brazil, with targeted production in 2021. The ANP is divided into a northern sector 
(ANN) and southern sector (ANS). The SDT forms part of the historical ANN sector where Glencore 
(formerly as Falconbridge-Xstrata) undertook exploration work.  

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 tonnes of nickel per 
year and 2,500 tonnes of cobalt per year. HZM plans to complete a PFS in Q3, 2019 for the Vermelho 
project (HZM, 2019b). 

The Company 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). HZM is incorporated and 
domiciled in the United Kingdom, with a registered office at Rex House, 4-12 Regent Street, London SW1Y 
4RG.  

As of 19 August 2019, the Companyôs institutional shareholder structure included Teck Resources Limited, 
Canaccord Genuity Group, Richard Griffiths, Lombard Odier Asset Management (Europe) Limited, 
JP Morgan, City Financial, Hargreaves Lansdown and Glencore.  

2.3 References 

All references are listed in Section 27.  
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2.4 Units, currency and abbreviations 

Unless otherwise stated, all currencies are expressed in US dollars (US$). 

The co-ordinate system for SDT is the Zone 22 UTM S-America Datum 1969 (UTMSAD69). Abbreviations 
and units are shown below (Table 2.1).  

Table 2.1 Abbreviations and unit of measurement 

Abbreviation/Unit of measurement Description 

% percent 

° degrees 

°C degrees Celsius 

3D three-dimensional 

AIM Alternative Investment Market of the London Stock Exchange 

Al2O3 aluminum oxide 

ANM Departmento Nacional de Produção Mineral 

ANN Northern section of Araguaia Nickel Project 

ANP Araguaia Nickel Project 

ANS Southern section of Araguaia Nickel Project 

AusIMM Australasian Institute of Mining and Metallurgy 

CaO Calcium oxide 

capex capital expenditure 

CIM Canadian Institute of Mining, Metallurgy and Petroleum 

cm centimetre(s) 

Co cobalt 

Contemat Contemat Ltda 

CP Competent Person 

CPRM Companhia de Pesquisa de Récusons Minerais 

Cr2O3 chromium trioxide 

Cu Copper 

CV Coefficient of Variation 

DC direct current 

DD diamond drilling 

Eh Activity of electrons 

EIA RIMA Social and Environment Impact Assessment 

EPMA electron probe microanalysis 

Falconbridge Falconbridge Brazil Ltda 

FS feasibility study 

g gram(s) 

g/cm3 grams(s) per cubic centimetre 

Geoserv Geoserv-Boart Longyear 

Glencore Glencore Canada Corporation 

Glencore-Xstrata A merger of Glencore International and Xstrata plc, completed in May 2013 

GPS global positioning system 

h hour(s) 

ha hectare(s) 

HSEC health, social, environment, and community 

HZM (or ñthe Companyò) Horizonte Minerals Plc 

IBGE Instituto Brasileiro de Geografia e Estatística 
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Abbreviation/Unit of measurement Description 

ID Identification  

JORC Joint Ore Reserves Committee 

JORC Code, 2012 
The current Australasian Code for the reporting mineral resources and ore 
reserves (the JORC Code, 2012 edition) 

kg/hr kilogram(s) 

kg/hr kilograms per hour 

km kilometre(s) 

kt thousand tonnes 

kW kilowatt 

kW/m2 kilowatt per square metre 

LI Installation Licence 

LIMS laboratory information management system 

LO Operation Licence 

LOI loss on ignition  

LP Preliminary Licence 

m metre(s) 

m2 square metre(s) 

m3 cubic metres(s) 

MgO magnesium oxide 

mǎ millilitre(s) 

MnO manganese oxide 

mm millimetre(s) 

MRE Mineral Resource estimate 

mRL 
Reduced level/ depth or height of a place (in m) above a reference datum or mean 
sea level 

Mt million tonnes 

Ni nickel 

NI 43-101 National Instrument 43-101 

NPI blast furnace nickel pig iron 

NST nickel smelting technology 

opex operating expenditure 

P2O5 phosphorus pentoxide 

PAE Plano de Aproveitamento Econômico da Jazida/ economic development plan 

PCA Environmental Control Plan 

PFS prefeasibility study 

pH Activity of hydrogen ions 

ppm parts per million 

PP Pau Preto 

QA quality assurance 

QA/QC quality assurance/quality control 

QC quality control 

QEMSCAN quantitative evaluation of materials by scanning electron microscopy 

RC reverse circulation 

Rede Rede Ltda 

RFP Relatório Final de Pesquisa / Final exploration report 

RKEF rotary kiln electric furnace 

RPP Relat·rio Parcial de Pesquisa/ Partial Exploration Report 

SAD69 Regional geodetic datum for South America in 1969 
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Abbreviation/Unit of measurement Description 

SD standard deviation(s) 

SDT (ñthe Projectò) Serra do Tapa Nickel Project 

SEMAS State Environmental Agency 

Servitec Servitec Ltda 

SiO2 silicon dioxide (silica) 

Snowden Snowden Mining Industry Consultants Pty Ltd 

t tonne(s) 

t/m3 tonnes per cubic metre 

TAM TAM Brazilian Airlines 

TiO2 titanium dioxide 

TSX Toronto Stock Exchange 

µm micron 

US$ United States dollars 

V2O5 vanadium oxide 

VDS Vale dos Sonhos 

Vermelho (or ñthe Projectò) Vermelho Nickel-Cobalt Project 

XRD x-ray diffraction 

XRF x-ray fluorescence 
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One of Xstrata plcôs global commodity businesses. Entity was headquartered in 
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3 RELIANCE ON OTHER EXPERTS 

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

¶ Mr Steven Heim, on 7 January 2018, provided an overview of mining legislation (Section 4.2.1) and 
tenement details (Section 4.2.2). 

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.  

Except for the purposes legislated under provincial securities laws, any use of this report by a third party is 
at that partyôs sole risk. 
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4 PROPERTY DESCRIPTION AND LOCATION 

4.1 Location 

SDT is located 80 km southeast of Canaã dos Carajás and 65 km to the east of the town of Xinguara in the 
municipality of Xinguara (Figure 4.1).  

Figure 4.1 Location map 

 
Source: HZM, 2019c 

4.2 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. 

HZM has operated for many years in Brazil with current exploration licences from both mining and 
environmental agencies across all target areas.  
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4.2.1 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 authorizations, 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 ñauthorizationò for exploration and the 
ñconcessionò 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 authorization from the 
Federal Government. The exploration authorization is granted through a licence issued by the Director 
General of the ñAgencia Nacional de Minera­«oò, or ANM as it is commonly referred to. ANM, previously 
known as ñDepartamento Nacional de Produ­«o Mineralò or DNPM, is the federal agency in charge of 
implementing the countryôs 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 (ñRelat·rio Parcial de Pesquisaò (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 ñRelat·rio Final Đnico De Pesquisaò (RFP), the Final Exploration Report, on the results of 
the work to ANM. ANM may then decide to:  

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

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

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

¶ 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 ñSobrestamentoò. 
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. 
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The application for a Mining Concession must be accompanied by the following information: 

¶ I ï The companyôs certificate of registration from the Board of Trade. 

¶ II ï Identification of mineral substances to be mined, with a copy of the exploration permit and the 
approval of the RFP. 

¶ III ï 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, and State; as well as the name and residential address of the owners or 
possessors of the land. 

¶ IV ï 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. 

¶ V ï Easements that apply to the mine. 

¶ VI ï Economic development plan of the deposit, with a description of the beneficiation plant. 

¶ VII ï 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 ñPlano de Aproveitamento Econômico da 
Jazidaò (PAE) consists of:  

¶ I ï A descriptive report. 

¶ II ï Pertinent designs or preliminary plans: 

- the mining method to be adopted, referring to the initially forecasted production scale and its 
projection 

- the lighting, ventilation, transportation, signalling and work safety plans in the case of underground 
mining 

- the surface transportation, beneficiation, and stockpiling of the ore 

- the power installations, water supply, and air conditioning 

- the hygiene of the mine and respective work 

- the housing facilities and their habitability for all who live in the mining area 

- the installations for the supply and protection of the origin, storage, distribution, and use of water 
for Class VIII 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 RFP has been approved. 
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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 authorizations; (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 DNPM; (iv) compensate the 
landowner 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 authorizations; (viii) restore the areas degraded by mining and processing operations and 
infrastructure; (ix) report annually to the ANM on activities, production and sales. 

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 authorizations required under 
applicable environmental laws, and compliance with the terms and conditions thereof, including the 
authorizations 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 (ñEIA RIMAò) 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 issue 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. 
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4.2.2 SDT licence 

In September 2015, the licence was acquired by HZM through its Brazilian subsidiary following indirect the 
acquisition from Xstrata Brasil Exploracao Mineral Ltda (Xstrata), a wholly owned subsidiary of Glencore 
Canada Corporation (Glencore). 

As shown in Table 4.1, the licence is in good standing. The date shown in column 6 represents the most 
recent ANM reporting or other action to be taken for the process. The mineral rights phase is at the end of 
the first stage (Exploration), i.e. pending a decision by the ANM regarding the RFP submitted by HZM on 
17 November, 2017. 

Table 4.1 SDT licence relevant to the Project 

Process ID Title holder 
Area 
(ha) 

Licence 
publication date 

Deadline Comment 

850514/2003 Trias Brasil Mineração Ltda 6,052 08-Jan-2004 20/11/2017 
Relat·rio Final de Pesquisa 

filed on 17/11/2017 

The SDT licence surveyed vertices are shown in Figure 4.2. 

HZM has not acquired any surface land rights for the Project, but the Company has agreements in place 
with the principal landowners for surface access rights covering the main deposits. Under the Brazilian 
Mining Law, there is a compulsory purchase mechanism for surface land rights over mining projects in the 
event that suitable terms cannot be agreed between the landowner and Company. HZM currently has good 
working relationships with the principal landowners.  
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Figure 4.2 SDT licence ï surveyed vertices 

 
Source: HZM, 2019c 
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4.3 Agreements and encumbrances 

Agreements are in place with local farm landholders that allow access to land and conduct exploration with 
the minimum of disturbance, and progress to the construction licence stage.  

4.4 Environmental obligations 

At SDT there has been no significant increase in population since the original socio-environmental studies 
were conducted by Glencore-Xstrata. 

The permit does not include any publicly registered legal reserves or federal/state forests. 

The main economic activity is agriculture based.  

An Environmental and Social Impact Assessment (EIA RIMA) will be conducted for the granting of the LP. 

4.5 Permits 

The permit summary for the SDT process is as follows: 

¶ The final exploration report requesting process suspension (sobrestamento) for economic reasons 
was filed by Xstrata and accepted by ANM (DNPM at the time) 

¶ At the end of the approved three-year process extension, Xstrata filed an update to the final 
exploration report requesting an additional extension for economic reasons, which was accepted by 
ANM (DNPM at the time).  

The current permit status for SDT is summarised as follows: 

¶ ANM is currently evaluating the HZM RFP update. HZM has requested report approval to move the 
project forward 

¶ HZM is preparing the economic development plan known as the PAE 

¶ The previous socio-environmental studies carried out at SDT will be useful to guide new social and 
environmental studies in the region.  

The author knows of no other significant factors or risks that may affect access, title, or the right or ability of 
HZM to perform work on the property.   
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 
INFRASTRUCTURE AND PHYSIOGRAPHY 

5.1 Topography, elevation and vegetation 

The SDT permit area is characterised by undulating hill systems with elevated plateaus separated by 
shallow valleys. The SDT deposit is located on the elevated plateau shown in Figure 5.1 with typical low-
lying pasture in the foreground. The highest elevation of the SDT area is 500 m ASL and the lowest 
elevation is approaching 280 m ASL. 

The original vegetation is the equatorial latifoliated forest, with transitions to a tropical forest, dominated by 
low and medium size plants, and locally tall trees. At higher elevations Cerrado or savanna type wooded 
grassland with low to medium size plants is encountered, mixed with tropical forest. However, several 
decades ago, much of the lower lying area has been deforested, and is currently used for agriculture.. 

Figure 5.1 SDT topography and vegetation 

 

Source: Osmond, JC, 2015 

5.2 Access 

Access to the SDT area is by aeroplane from: 

¶ Belo Horizonte to Parauapebas (Pará), then 150KM by paved road on PA160 and PA155 to Sapucaia, 
then 70 km of unpaved road to the licence.  

¶ Brasilia to Marabá (Pará), then by road from Marabá (by highway PA-155, 195 km of paved road to 
Sapucaia, then 70 km of unpaved road to the licence 

¶ Brasilia to Araguaína (Tocantins), then 130 KM via highway TO-222, crossing the Araguaia River by 
ferry to Vila São José, then 40 km of non-paved road to the Property.  

Apart from the high plateaus, the licence area is well served by dirt roads and numerous farm tracks easily 
accessed in a 4x4 vehicle. 
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Carajás, some 200 km to the northwest, is the railhead and point of loading for iron ore to be embarked at 
the deep-water port facilities of S«o Luis. The Araguaia River is being developed as a water transport route 
allowing barging between Marab§Ӣ and the shipping port of Barcarena on the mouth of the Amazon.  

5.3 Proximity to population centre and transport 

Population density within the licence area is sparse and comprises mainly of isolated farms and 
homesteads. The closest town, São José do Araguaia currently has a population of approximately 3,500 
(Instituto Brasileiro de Geografia e Estatística or IBGE, 2019), and minimal infrastructure. The municipality 
of Xinguara has a population of some 44,000 (IBGE, 2019) and is known as the capital of beef for southern 
Pará but agriculture, including cultivation of rice, corn, beans, watermelon, coconut, papaya and banana, 
remains the main industry of the region that drives its economy. 

5.4 Climate 

As described in AMEC (2008), the SDT property is in the Southeast region of Pará near the Araguaia 
River. The climate is characterised as equatorial super-humid, with average temperatures of 26°C 
(maximum of 32°C and minimum of 21°C) and high humidity (98% in the rainy season 52% in the dry 
season, and an average of 75%). A rainy season occurs from December through March, with rainfall 
between 1,500 mm and 2,000 mm per year. 

5.5 Surface rights 

As of the date of this report, HZM has not acquired any surface land rights for the Project; however, HZM 
has agreements in place with all landowners for surface access rights covering the area with the deposits 
and any beneficiation plant site.  

Under the Brazilian Mining Law, there is a compulsory purchase mechanism for surface land rights for 
mining projects in the event that suitable terms cannot be agreed between the landowner and Company. A 
Mining Servitude is required from ANM to implement this involuntary purchase mechanism. However, the 
Company intends to negotiate amicable agreements with all landowners, including families that reside on 
the land without any legal surface ownership rights. For that reason, a Land Access Strategy and 
Resettlement Action Plan were developed with guidelines to obtain surface rights in a fair and transparent 
manner. HZM has good working relationships with the principal landowners and villagers in the region. 

5.6 Infrastructure 

Infrastructure is shown in Figure 5.2. As described in AMEC (2008), the Carajás district is an established 
mining region with well-developed infrastructure in place, including rail, roads and hydro-electric power. 
The Carajás Mining District contains major iron ore, manganese, copper, and gold deposits as well as lead-
zinc, nickel, bauxite and cassiterite. It is considered to be the most important mining district in the country 
and as such has seen a vast amount of investment and development since the 1970s.   
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Figure 5.2 Regional infrastructure 

 
Source: HZM, 2019c 
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6 HISTORY 

6.1 Previous exploration and development work 

In 2003, Falconbridge Brazil Ltd (which became Xstrata Nickel in 2006) evaluated geological maps and 
geophysical images generated by Companhia de Pesquisa de Recursos Minerais (CPRM) in the 1970s. 
Based on this analysis, a series of areas were selected for reconnaissance work, including initially the SDT 
and Pau Preto (PP) locations before being expanded to include other surrounding areas. Snowden 
understands that the licence area had no history of mining or exploration prior to 2003.  

Falconbridge-Xstrata Nickel continued exploration with geological mapping, geochemical sampling, photo 
interpretation, geophysics in several areas along the orogenic Araguaia belt. The SDT deposit was 
discovered in 2004 by Falconbridge-Xstrata near the prominent Cinzero ridge, which is now known as the 
SDT deposit.  

The potential for low land areas to host significant nickel laterite mineralisation in the region was first is 
recognised after analysing a thick ferricrete cover that was previously interpreted on government maps as a 
sedimentary formation. Following recommendations to proceed with detailed exploration work, soil/termite 
mound and rock chip geochemical surveys were completed along seven east-west oriented lines, and one 
line oriented north-south with 50 m point spacing. This work yielded encouraging results with nickel soil 
anomalies up to 10,000 ppm that supported continued exploration. Subsequently, magnetometric and 
radiometric surveys confirmed the presence of mafic-ultramafic bodies in the area and indicated regional 
continuity along the north-south direction as shown in Figure 6.1. 

As part of exploration activities of the mafic-ultramafic bodies, Xstrata Nickel completed drilling programs 
coupled with geological mapping. At SDT, a total of 48,845 m was drilled in 952 diamond drillholes (HQ for 
63.5 mm nominal diameter) (Figure 6.1). A much smaller reverse circulation (RC) drilling program was 
completed in selected ñtest zonesò to evaluate different drilling techniques in terms of penetration rate, 
recovery and general performance in relation to the various geological facies encountered.. 
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Figure 6.1 Geological map 

 

Source: HZM, 2018 
























































































































