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Notice to Readers 

This National Instrument 43-101 Technical Report for Arraias Phosphate Operations Project (the Project) 
was prepared and executed by the Qualified Persons named herein as Authors. This report contains the 
expressions of professional opinions of the Authors based on (i) information available at the time of 
preparation, (ii) data supplied by Itafos Inc. (Itafos), and (iii) the assumptions, conditions, and 
qualifications set forth in this report. The quality of information, conclusions, and estimates contained 
herein are consistent with the stated levels of accuracy as well as the circumstances and constraints 
under which the mandate was performed. This Report was prepared in accordance with a contract 
between WSP Canada Inc. and Itafos which permits Itafos to file this report as a Technical Report with 
Canadian securities regulators pursuant to National Instrument 43-101 - Standards of Disclosure for 
Mineral Projects. Except for the purposes legislated under Canadian securities law, any use of this 
Report by any third party is at that party’s sole risk. 
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1. Executive Summary

This Technical Report was prepared for Itafos Inc. (Itafos), a vertically integrated phosphate fertilizers 
and specialty products company headquartered in Houston, Texas (TX) and publicly traded on the TSX 
Venture Exchange (TSX-V: IFOS). Itafos, through its Brazilian subsidiary, owns 98.4% of Itafos Arraias 
Mining and Fertilizers SA which includes the Domingos Mine, beneficiation plant, sulfuric acid plant, 
acidulation plant, and granulation plant.  The Arraias Phosphate Operation (APO) currently produces 
Direct Application Phosphate Rock (DAPR) and Partially Acidulated Phosphate Rock (PAPR), with plans 
to resume production of Single Superphosphate (SSP) in the near future. 

Itafos engaged WSP Canada Inc. (WSP) to compile a National Instrument (NI) 43-101 Technical Report 
(TR) on its deposits that are in operation or under development. The mines and projects are owned by its 
majority-owned subsidiary, Itafos Arraias Mining and Fertilizers SA (Arraias). This TR presents an 
updated Mineral Resource estimate and the results of a Preliminary Economic Assessment (PEA) for the 
APO.  

In 2013, a Technical Report was prepared for Arraias with Mineral Resource and Mineral Reserve 
estimates for the siltstone units underlying the Project area. When mining and processing operations 
commenced, the siltstones proved difficult to process with the existing beneficiation plant equipment. In 
November 2019, Itafos opted to idle the APO and reassess the geometallurgical model and underlying 
Mineral Resource and Mineral Reserve assumptions. After updating the geometallurgical model, Itafos 
elected to attempt mining and beneficiation of the breccia and conglomerate units rather than the 
siltstone units previously targeted. A Pre-Feasibility Study (PFS) was developed to determine operating 
and capital cost estimates for a new short-term mine plan targeting the breccia and conglomerate units. 
Itafos commenced mining and the production and sale of DAPR and PAPR. The success of this short-
term mine plan led to Itafos deciding to update the Mineral Resource estimates for the APO based on 
the breccia and conglomerate units instead of the siltstone units. The Mineral Reserves stated in the 
2013 Technical Report have been classified as “Under Review” in Itafos’ annual reports since 2021 as 
they were based on the siltstone units.  

1.1 Property Description and Ownership 
The Property consists of the four (4) main deposits with a total area of 3,400 hectares. The projects are 
located on the border of the state limit between Tocantins and Goiás in central Brazil, at approximately 
310,000 East 8,569,000 South American Datum (SAD) 1969, Zone 23S. Itafos’ title to the projects 
includes six mining permits. Each permit has been granted to Itafos according to the Brazilian Mining 
Code and, if applicable, by authorizations issued by the Ministry of Mines and Energy of the Federal 
Republic of Brazil. All sub-soil situated within Brazilian territory is deemed state property, with the mining 
activities subject to specific permits granted by the ANM. All permits are valid for a renewable period of 
three years and have been legally surveyed.  
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Surface rights have been negotiated with the local landholders for sampling and drilling of the main 
areas of immediate interest.  

The royalties for the Brazilian government are 2% of the revenue from selling the mineral products. 

Environmental liabilities are typical for open pit mining operations and include topographic 
reconstruction, revegetation, structural demolition and removal, environmental monitoring and 
maintenance. 

1.2 Accessibility, Climate, Local Resources, 
Infrastructure, and Physiography 

The Arraias Project is located approximately 400 kilometers (km) northeast of Brazil’s federal capital, 
Brasilia, approximately a 5-hour to 6-hour drive. The exploration field office, sample preparation 
laboratory, and the mine facilities are located approximately 7 km to the northeast of the town of Campos 
Belos. The Project site is accessed via paved highways BR-010 and GO-118 to the town of Campos 
Belos. From Campos Belos, the site is accessed via an unpaved road, which is accessible year-round. 
There is a small (1,400 meters (m) long), paved air strip to the northeast of Campos Belos, which can 
accommodate private planes. 

The climate in the area is classified as tropical savannah (Aw, Koppen) with a well-defined winter dry 
season from May to August and a wet summer season from September to April. Yearly average 
temperatures are 20 to 22 degrees Celsius (ºC) with rainfall typically 1,000 to 1,500 millimeters (mm) 
during the summer period, with August being the wettest month. Mining and drilling are typically 
conducted during the dry season; however, most activities can be conducted year-round. 

Itafos controls sufficient surface rights through its leases and agreements with adjacent property owners 
to conduct all mining operations at Domingos.  

1.3 History 
The phosphate occurrences in the Campos Belos region have been explored since the 1960s. Recent 
mining history began in 2004, when Itafós Mineração Ltda acquired the mineral properties and began 
small scale quarrying. Systematic drilling began in 2008 with MBAC Fertilizer Corp.’s (MBAC) purchase 
of the Itafós Mineração Ltda operations.  

MBAC initially focused geological mapping and drilling on the area to the north of the Domingos zone in 
2008 with auger and core drilling. In 2009, this work expanded to other regional deposits, including 
Domingos, with extensive drilling being completed by multiple rigs by early 2010. In December 2016, 
MBAC changed its name to Itafos, Inc., and drilled an additional 84 reverse circulation (RC) holes in 
support of the mining operations.  

The Arraias Project has experienced two unsuccessful mine startups, with mining occurring in the Coité 
Pit and Domingos Pit. A primary cause of the failed mine startups was due to the processing facilities not 
being amenable to the metallurgical characteristics of the different mineralized phosphate-bearing rock 
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types. Additionally, the beneficiation plant was designed based on other Brazilian phosphate operations 
and was designed to handle iron-rich phosphate ores. However, the characteristics of the Arraias deposit 
are substantially different from the iron-rich phosphate deposits, which resulted in a processing plant that 
was not designed to efficiently process the Arraias rock. Furthermore, the metallurgical characteristics of 
each of the mineralized rock types are substantially different, which further complicates the operability of 
the beneficiation circuit. 

Production at Arraias ceased in 2019 but resumed again in 2022. Previous mining efforts focused on 
extracting the arenoso and argiloso siltstone units, while recent production efforts targeted the breccia 
and conglomerate units. Production statistics for 2023 and 2024 are provided in Table 1.1 below.  

Table 1.1: Production Summary for 2023 and 2024 

1.4 Geology and Mineralization 
Phosphate mineralization on the Project property occurs in lower siltstone sections of the Sete Lagoas 
Formation belonging to the Bambui Group, a Neoproterzoic carbonate sequence that developed in an 
intra-cratonic basin on the margins of granitic craton basement (Sao Francisco craton). The siltstone 
sequence has been identified for several tens of kilometers to the north and south of the original Itafos 
showings and hosts several other phosphate occurrences in addition to those around Itafos Arraias. On 
section, this basal contact appears as an undulating or locally rolling surface (possibly related to local 
embayments, paleo-channels developed over basement structures, or collapse structures); however, the 
overall pattern of mineralization can be described as stratiform. 

The Project is on the western edge of the São Francisco Basin (BSF), between Campos Belos (Goiás) 
and Arraias (Tocantins). The Aurmina Suite (granite-gneiss complex) as basement, overlain by Jequitaí 
Formation diamictites, pelites, carbonates, and phosphate siltstones/phosphorites of the Sete Lagoas 
Formation (basal Bambuí Group). The Sete Lagoas Formation is composed of basal carbonates grading 
into marls and siltstones (subdivided into sandy “arenoso” and clayey “argiloso”). The sediments of the 
Sete Lagoas Formation are unconformably overlain by Santa Fé Group glaciogenic rocks 
(diamictites/conglomerates).  

The high-grade phosphate mineralization is found within the sedimentary breccias of the Sete Lagoas 
Formation and the basal conglomerates of the overlying Santa Fé Group.  Low-grade phosphate 
mineralization is found within the siltstone units. 

Conglomerate Breccia Waste
2023 47,536 0 91,945
2024 94,756 74,384 1,248,000
Total 142,292 74,384 1,339,945

Production (tonnes)Year
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1.5 Exploration Status 
The Arraias Project has undergone extensive exploration and drilling campaigns since the early 2000s. 
Initial grassroots exploration began in 2004, led by MCB Serviços e Mineração Ltda, targeting high-
grade phosphate sources identified decades earlier. Early work included surface sampling and 
reconnaissance mapping, followed by trial mining in 2006–2007 at Coité and São Bento. In 2008, MBAC 
initiated a large-scale regional exploration program, employing geological mapping, surface and trench 
sampling, airborne geophysical surveys, and mechanical auger drilling. These efforts led to the discovery 
of new mineralized zones and the collection of bulk density data for resource modeling. 

Drilling at Arraias has utilized both reverse circulation (RC) and diamond core (core) methods. By the 
effective date of the Technical Report, a total of 2,349 drill holes (80,826 m) had been completed, with 
the majority (87%) drilled before 2020 by MBAC and the remainder by Itafos in 2020-2021 and 2025. 
Drilling depths ranged from shallow (2.3 m) to deep (174.85 m), with an average of 34.42 m. The drilling 
campaigns were designed to delineate both widespread lower-grade siltstone mineralization and higher-
grade breccia and conglomerate zones. Exploration data collection was performed under the supervision 
of MBAC or Itafos personnel who are appropriately qualified to oversee on the basis of their education 
and relevant experience 

Sample collection and analysis have evolved over time. Pre-2020, both RC and core samples were 
collected and processed by MBAC, with recent campaigns (2020-2021, 2025) managed by Itafos. 
Sampling protocols included thorough Quality Assurance and Quality Control (QA/QC) measures, such 
as the insertion of certified reference materials, blanks, and duplicates. Analytical work was performed 
by accredited external laboratories (primarily ALS), with internal Itafos laboratory checks for P2O5. The 
technical procedures for sample preparation, security, and analysis are considered to be in accordance 
with industry best practice and are suitable for resource estimation. 

The project database now includes over 65,000 analyzed samples, supporting ongoing resource 
modeling and technical studies. 

A summary of drilling data by deposit is presented in Table 1.2 for core drilling and Table 1.3 for RC 
drilling. 
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Table 1.2: Summary of Available Core Drilling Data by Arraias Deposit 

Table 1.3: Summary of Available RC Drilling Data by Arraias Deposit 

It is the WSP QP’s opinion that the sample preparation, security, and analytical procedures applied by 
Itafos and its predecessors at Arraias are reasonable for establishing an analytical database for use in 
grade modeling and estimation of Mineral Resource estimates as summarized in this TR. 

The WSP QP has verified the data provided including collar survey, downhole geological data and 
observations, sampling, analytical, and other test data underlying the information or opinions presented 
in this TR. The QP, by the way of the data verification process described in Item 12, has used only that 
data that was deemed by the QP to have been: 1) generated with reasonable industry standard 
procedures; 2) accurately transcribed from the original sources; and 3) suitable to be used for preparing 

Cana Brava Coité Domingos Gaucho Juscelino Mateus São Bento Total

Number of Holes 64 6 85 31 12 198
Meters Drilled 1,325 201 3,730 1,553 206 7,016
Number of Samples 549 102 1,540 694 107 2,992
Number of Holes 45 137 35 117 39 373
Meters Drilled 954 6,148 1,229 5,558 616 14,505
Number of Samples 436 3,108 674 2,779 316 7,313
Number of Holes 94 36 34 12 7 4 187
Meters Drilled 2,675 1,041 1,058 336 341 104 5,556
Number of Samples 1,281 564 861 160 177 51 3,094
Number of Holes 275 4 279
Meters Drilled 7,372 148 7,520
Number of Samples 5,078 50 5,128
Number of Holes 31 31
Meters Drilled 1,304 1,304
Number of Samples 650 650

94 145 346 137 132 155 59 1,068
2,675 3,320 9,936 6,148 5,295 7,452 1,075 35,901
1,281 1,549 6,691 3,108 2,374 3,650 524 19,177

Total Number of Holes
Total Meters Drilled

2008

Total Number of Samples

2009

2010

2020

2025

Drill Program

Cana Brava Coité Domingos Gaucho Juscelino Mateus São Bento Total

Number of Holes 3 3
Meters Drilled 63 63
Number of Samples 63 63
Number of Holes 155 192 197 140 127 151 60 1,022
Meters Drilled 5,863 5,539 7,087 5,453 5,526 6,357 1,509 37,334
Number of Samples 5,541 4,772 6,511 5,052 5,353 6,148 1,484 34,861
Number of Holes 135 135
Meters Drilled 4,496 4,496
Number of Samples 4,101 4,101
Number of Holes 34 84 118
Meters Drilled 823 2,177 3,000
Number of Samples 661 1,546 2,207

155 226 416 140 127 151 63 1,278
5,863 6,362 13,760 5,453 5,526 6,357 1,572 44,893
5,541 5,433 12,158 5,052 5,353 6,148 1,547 41,232

Total Number of Holes
Total Meters Drilled
Total Number of Samples

Drill Program

2009

2010

2012

2017
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geological models and Mineral Resource estimates. Data that could not be verified by the QP were not 
used in the development of the geological models or Mineral Resource estimates presented in this TR. 

1.6 Development and Operations Status 
Itafos currently mines phosphate at Domingos using open pit mining methods, including mine 
development, phase development, and production. The mine development phase includes drainage, 
water control, and primary access. Mining is performed using truck and excavator methods with strict 
grade controls. Low-grade material is stockpiled for future processing, while the high-grade material is 
transported directly to the crusher for crushing and beneficiation.  

Future contemplated mining activities include extending the Domingos pit further to the south as well as 
mining the Cana Brava, Coité, and Near Mine deposits. All tonnage produced from these projects is 
planned for exclusive supply to the Arraias processing plant.  

Itafos provided WSP with annual targets for Direct Application Phosphate Rock (DAPR), Partially 
Acidulated Phosphate Rock (PAPR), and Single Superphosphate (SSP) production. DAPR, which is 
assumed to be produced from conglomerate, has an assumed annual production of 45,000 tonnes. The 
PAPR is produced from breccia with an assumed annual production of 60,000 tonnes. Finally, SSP is 
also produced from breccia with an assumed annual production of 170,000 tonnes.  

For DAPR, the conglomerate is crushed and sized with an assumed 100% mass recovery and a target 
product grade of 12% P2O5. For PAPR, crushed breccia is combined with sulfuric acid at a ratio of 
80%:20% with a breccia mass recovery of 95%. The SSP is produced through a flotation and 
concentration process with an estimated 45% mass recovery. The phosphate is concentrated to about 
28% P2O5 and is then mixed with sulfuric acid at a ratio of 65% breccia to 35% sulfuric acid for the final 
SSP product.  

Based on the processing and recovery described above, an estimated 45,000 tonnes of conglomerate 
will be required per year for the DAPR product, and an estimated 295,000 tonnes of breccia will be 
required each year for PAPR and SSP production. The current life of mine plan extends over 14 years, 
with the first year and the final year being partial production years. 

Arraias sells its DAPR and PAPR phosphate fertilizer products to domestic customers primarily 
consisting of national and regional blenders, trading companies, and large farmers. The market will be 
expanded when SSP production resumes. Arraias has secured short-term sulfuric acid offtake 
agreements for its base load capacity with pricing linked to sulfur benchmarks. Based on market demand 
and sulfuric acid plant availability, Itafos is opportunistically producing additional volumes of sulfuric acid 
which are sold on the spot market.  

Underlying market fundamentals and global trade trends support the current prices for this project and 
longer-term forecasts. The global phosphate supply and demand balance is fundamentally tight, 
supporting product prices and financial results in the short and long-term. Supply is constrained by 
declining traditional resources and new capacity is often difficult and costly to bring online, while demand 
is steadily increasing with population growth. Increasing the acreage planted and improving yields to 
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support the growing population requires more fertilizers to replace nutrients in the soil. Phosphate supply 
from the U.S. is decreasing and Chinese exports have decreased as China focuses on domestic markets 
and a shift to non-fertilizer applications. These trends indicate a strong market potential for phosphate 
exports from Brazil, including those from APO. 

1.7 Mineral Resource Estimate 
This Item contains forward-looking information related to Mineral Resource estimates for the Arraias 
Project. The factors that could cause actual results to differ materially from the conclusions, estimates, 
designs, forecasts or projections in the forward-looking information include any significant differences 
from one or more of the following material factors or assumptions that were applied in drawing the 
conclusions or making the estimates, designs, forecasts or projections set forth in this Item: geological 
and grade interpretation and controls. 

Note to readers: The Mineral Resources presented in this Item are not Mineral Reserves and do not 
reflect demonstrated economic viability. The reported Inferred Mineral Resources are considered too 
speculative geologically to have the economic considerations applied to them that would enable them to 
be categorized as Mineral Reserves. There is no certainty that all or any part of this Mineral Resource 
will be converted into Mineral Reserve. All figures are rounded to reflect the relative accuracy of the 
estimates and totals may not add correctly.  

The categorized estimated Mineral Resources for Cana Brava, Coité, Domingos, and Near Mine are 
presented in Table 1.4. Mineral Resource categorization into Measured, Indicated, and Inferred Mineral 
Resources presented in Table 1.4 is in accordance with the CIM definition standards (CIMDS, 2014) and 
follows the CIM Estimation of Mineral Resources and Mineral Reserves Best Practice Guidelines (CIM, 
2019). The Effective Date of the Mineral Resource Estimate is November 14, 2025. 

From the effective Mineral Resource date of November 14, 2025, until the date of this TR January 30, 
2026, the QP is not aware of any material changes that would affect the resource models or the Mineral 
Resource estimates. 
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Table 1.4: Mineral Resource Estimate – Effective Date November 14, 2025 

Notes: 

1. The Mineral Resource estimates were constrained by conceptual pit shells for the purpose of establishing reasonable prospects of
eventual economic extraction based on potential mining, metallurgical, and processing grade parameters identified by studies
performed to date on the Project.

2. Key constraint inputs included reasonable assumptions for operating costs, geotechnical slope parameters, processing costs and
recovery, and specific product pricing (Table 14.22).

3. Variable Cut-Off Grades for P2O5 (wt. %) were assigned by deposit and domain based on sensitivity analyses and target feed grades
for breccia of 16.0% and conglomerate of 12.0%. Domingos (breccia 10%, conglomerate 10.0%), Cana Brava (breccia 12.5%,
conglomerate 9.5%), Coité (breccia 11.0%, conglomerate 11.0%), Near Mine (breccia 12.5%, conglomerate 8.5%)

4. Bulk Density applied to breccia (2.65 g/cm3) and conglomerate (1.45 g/cm3) based on results from the Itafos Arraias internal laboratory.
5. Tonnage estimates are rounded to the nearest 10,000.
6. Mt = Million tonnes; wt. % = weight percent.
7. Mineral Resources are reported in accordance with NI 43-101 and CIM Definition Standards for Mineral Resource and Mineral

Reserves (2014) and CIM Estimation of Mineral Resource and Mineral Reserve Best Practice Guidelines (2019).
8. No mining recovery or dilution factors have been applied.
9. Mineral Resource estimates are not precise calculations and may be materially affected by data quality, geological variability,

metallurgical recovery, and the economic assumptions used to assess reasonable prospects for extraction. They are also influenced by
the estimation methodology and parameters applied, including outlier treatment and search or estimation strategies. All figures are
rounded to reflect the relative accuracy of the estimates.

Based on the geological results presented in this TR, supported by the active mining operations at 
Domingos, mine design, and processing studies performed for the project, it is the WSP QP’s opinion 
that the Mineral Resources have reasonable prospects for eventual economic extraction based on the 
criteria presented in Item 14 of this TR. 

The Mineral Resource estimates presented in this TR are based on the factors related to the geological 
and grade models, and the criteria for reasonable prospects of eventual economic extraction presented 
in Item 14.1 and Item 14.2, respectively, of this TR. The Mineral Resource estimates may be affected 
positively or negatively by additional exploration that expands the geological database and models of 
mineralized zones for the individual deposit areas. The Mineral Resource estimates could also be 
materially affected by any significant changes in the assumptions regarding forecast prices, costs, or 
other economic factors that were used in the resource pit shell development process. If the price 

Domain Deposit Classification
Mass
(Mt)

P2O5

(wt. %)
Al2O3

(wt. %)
CaO

(wt.%)
MgO

(wt. %)
Fe2O3

(wt. %)
Measured 1.11 17.74 4.81 22.58 0.68 2.35
Indicated 0.13 15.82 3.36 16.43 0.68 1.64

Coité Indicated 0.27 16.70 4.94 22.41 1.02 2.24
Measured + Indicated 1.51 17.39 4.70 22.01 0.74 2.27

Domingos Inferred 0.68 14.46 3.21 14.19 0.92 1.50
Cana Brava Inferred 0.88 15.84 6.68 23.63 0.87 2.46

Coité Inferred 0.32 15.27 6.51 22.22 0.99 2.77
Near Mine Inferred 0.50 16.00 6.46 23.35 2.43 3.08

Inferred 2.37 15.40 5.62 20.69 1.23 2.36

Domain Deposit Classification
Mass
(Mt)

P2O5

(wt. %)
Al2O3

(wt. %)
CaO

(wt.%)
MgO

(wt. %)
Fe2O3

(wt. %)
Measured 0.46 12.10 5.23 18.68 1.94 3.48
Indicated 0.06 11.19 6.95 16.53 1.36 3.48

Coité Indicated 0.03 12.27 4.59 15.59 0.67 2.48
Measured + Indicated 0.55 12.02 5.36 18.27 1.80 3.42

Domingos Inferred 0.01 10.71 5.32 10.23 0.63 2.30
Cana Brava Inferred 0.47 12.00 8.99 16.98 0.89 3.29
Near Mine Inferred 0.08 12.09 7.76 17.57 0.88 3.50

Inferred 0.56 11.99 8.76 16.98 0.88 3.31

Conglomerate

Breccia 

Domingos

Domingos

















NI 43-101 Technical Report 
Arraias Phosphate Operations, Tocantins, Brazil 
January 30, 2026 |  16 
 

Abbreviation Definition 

m3/h cubic meters per hour 

Mg Magnesium 

ML Marl 

mm millimeters 

Mm3 million cubic meters 

Mt million Tonnes (Metric) 

Mtpy million tonnes per year 

MW megawatt 

NPV Net Present Value 

ºC Celsius 

OSF Overburden Storage Facility 

OXI Oxidized 

P2O5 phosphorus pentoxide 

PFS Preliminary Feasibility Study 

PSD Particle Size Distribution 

QA/QC Quality Assurance/Quality Control 

QQ Quantile-Quantile Plot 

R$ Brazilian Reais 

Abbreviation Definition 

RF Revenue Factor 

ROM Run-of-Mine 

RTK real-time kinematic 

SAD South American Datum, 1969 

SAG Semi-autogenous 

Si Silicon 

SiO2 silicon dioxide 

SSP Single Superphosphate 

t/m3 tonnes per cubic meter 

Ti Titanium 

TO Tocantins State 

tph tonnes per hour 

tpy tonnes per year 

TSF Tailings storage facility 

USD United States Dollars 

UTM Universal Transverse Mercator 

wt. % weight percent 

2.2 Sources of Information 
All information and data used in the development of this TR was provided by APO and Itafos, as well 
public and private data sources. The supply of the private data sources from Itafos included a drill hole 
database, internal documentation, laboratory certificates, blending specifications, production information, 
historical mine plans and other supporting files.  

The previously filed technical report for Arrias, titled “Updated Technical Report Itafos Arraias SSP 
Project, Tocantins State, Brazil” with an effective date of March 27, 2013, prepared by Andes Mining 
Services Ltd, NCL Brasil Ltda., and HDA Serviços S/S Ltda was utilized as a reference source for the 
preparation of this PEA. 

A detailed list of cited reports is presented in Item 27 of this Report. 
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2.3.3 Rainer Stephenson 
The independent QP, as defined in NI 43-101, responsible for the Mineral Processing analysis provided 
in this TR is Mr. Rainer Stephenson. Mr. Stephenson visited APO in May 2022 for a period of 3 days. 
During the site visit, Mr. Stephenson observed the existing Domingos pit, tailings storage facility, 
beneficiation plant, power distribution center, sample laboratory, and warehouse.  
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regarding future SSP commodity pricing. The QPs believe this reliance is reasonable given that Itafos 
has significant insight into the global fertilizer market as a result of their global operations.    
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Table 4.1: Arraias Mining Permits 

Notes: 1. This area is not included in the current Mineral Resource estimate and is a target for future exploration only. 

4.3 Royalties, Encumbrances, Other Obligations 
Itafos holds surface rights over several mining targets (Figure 4.2) within the Itafos Arraias Project 
(including Coité, São Bento, the northern part of Domingos, and some areas within the Near-Mine 
deposit). For the southern part of the Domingos Mine, Itafos has an agreement with the surface owner 
that grants unrestricted access to the area for mining activities. This agreement amounts to 
R$1,440,000.00, valid from July 1, 2024, to July 1, 2027, with four annual payments of R$360,000.00. At 
the Cana Brava deposit area, negotiations with the surface owner have not yet taken place. 

The royalties for the Brazilian government are 2% of the revenue from selling the mineral products. 

4.4 Environmental Liabilities 
According to the Brazilian legislation, companies are strictly liable for environmental damage, regardless 
of intent or fault. This responsibility extends to current and former operators, contractors, and legal 
successors, including in cases of mergers or asset transfers. Remediation obligations apply both during 
operations and after mine closure. 

Environmental liabilities and costs related to closure of existing mining assets are usually evaluated in an 
Asset Retirement Obligation (ARO) assessment, that should follow specific guidelines, such as 
International Financial Reporting Standards (IFRS): International Accounting Standard (IAS) 37 - 
Provisions, Contingent Liabilities and Contingent Assets, while liabilities related to site contamination 
that are resulting from abnormal operations (e.g., remediation resulting from soil and groundwater 
contamination due to spills) may be evaluated under different assessments. As presented in Section 20, 
Itafos has prepared two ARO reports considering different scenarios. 

Site investigation works aiming to identify soil and groundwater contamination were not performed at the 
Site to date. The existing groundwater monitoring program focuses on artesian wells surrounding the 
mine area; therefore, the results cannot be used to investigate potential contamination at the Site. 

Considering the lack of site investigation works, it is recommended that a Phase 1 preliminary site 
assessment is undertaken, focusing on the industrial area and, in case potential contamination is 
identified, an intrusive site investigation work, with soil and groundwater sampling, is undertaking. 
Further details can be found in Item 20. 

Locality Type
Permit 

Number
Issued Description Area (ha)

Arraias Mining Permit 864.113/2003 13-Feb-13 Northern Domingos Mine, "Near-Mine" mines. 1,062.47 
Arraias Mining Permit 861.173/2004 28-Jul-17 Northern Cana Brava Deposit 122.95    
Arraias Mining Permit 864.174/2004 28-Jul-17 Cana Brava Deposit 847.56    
Arraias Mining Permit 864.175/2004 28-Jul-17 Western Domingos Mine; northern part of the Coité Deposit 982.82    
Arraias Mining Permit 864.176/2004 6-Apr-15 Eastern Domingos Mine. 404.18    

Campos Belos1 Mining Permit 861.009/2004 26-Dec-13 Avião Deposit 38.81      
3,458.79 Total
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5. Accessibility, Climate, Local
Resources, Infrastructure, And
Physiography

5.1 Topography, Elevation, and Vegetation 
The Project area is located in the Central Brazilian Highlands at a mean elevation of 700 m above sea 
level (masl). The local topography is generally flat, with low rolling hills and occasional remnant 
carbonate karsts. The vegetation of the area is classified as savannah-like Cerrado. Goodland (1971) 
divided the Cerrado into four categories ranging from least to most canopy cover. These include campo 
sujo (herbaceous layer with occasional small trees about 3 m tall), campo cerrado (slightly higher density 
of trees about 4 m tall on average), cerrado sensu stricto (orchard-like vegetation with trees about 6 m 
high) and cerrado (canopy cover near 50% with general height around 9 m). Much of the Cerrado has 
now been substituted by cattle or crop pasture; the local economy depends largely on cattle grazing 

5.2 Accessibility 
The Project site is located approximately 600 km northeast of the state capital of Goiâna and 400 km 
north of the Brazilian capital city of Brasilia. Access is via paved highways BR-020 and GO-118 to the 
town of Campos Belos. From Campos Belos, the site is accessed via an unpaved road, which is 
accessible year-round. There is a small (1,400 m long) paved air strip to the northeast of Campos Belos 
which can accommodate private planes. 

5.3 Climate 
The climate in the area is classified as tropical savannah (Aw, Koppen) with well-defined winter dry 
season from May to August and a wet summer season from September to April. Yearly average 
temperatures are 20 to 22 degrees Celsius (ºC) with rainfall typically 1,000 to 1,500 millimeters (mm) 
during the summer period, with August being the wettest month. Mining and drilling are typically 
conducted during the dry season; however, most activities can be conducted year-round. 

5.4 Sufficiency of Surface Rights, Sites, and Local 
Resources 

Campos Belos is the commercial center for the area with a population of approximately 20,000 people. 
All services are available in the town including accommodation, dining, and retail services. A skilled labor 
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force is available in Campos Belos for the mining activities. Itafos has a processing and beneficiation 
facility to the northwest of the existing open pit, accessed by an unpaved haul road. 

Surface rights have been granted for all but the Cana Brava deposit, and Itafos holds valid mining 
permits over each of the deposit areas. Negotiation and consultation with the landowner at the Cana 
Brava deposit will be conducted prior to the next phase of study. 
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6. History

6.1 Prior Ownership and Ownership Changes 
The phosphate occurrences around the Campos Belos region were first explored in the 1960s by 
METAGO, the Goiás State Mining Company. In 2004, Itafós Mineração Ltda acquired the mineral 
properties and started trial mining operations, producing two low-cost pulverized rock products (24% 
P2O5 and 12% P2O5) both for direct application to the soil.   

In 2008, MBAC Fertilizer Corp. (MBAC, a private company at the time) acquired Itafos (the original local 
owner of the high-grade quarry) and immediately started a mapping and drilling campaign aimed at 
defining large volumes of lower grade P2O5 resources. MBAC developed the Itafos Arraias SSP project, 
which included mines at Coité and Domingos, mill, sulfuric acid plant, SSP plant, and granulation plant.  

MBAC completed exploration and development work at the Arraias Project area from 2008 through 
2016, when they filed for bankruptcy protection under Brazilian law in late 2016. Following successful 
restructuring in late 2016, MBAC officially changed the name of the company to Itafos Inc. and 
commenced further exploration at Arraias in the Coité and Domingos areas. 

6.2 Exploration and Development History 
Drilling in Arraias began in the mid-2000s with Itafós Mineração Ltda conducting a shallow rotary air 
blast (RAB) drilling campaign between 2006 and 2007. Drilling was not systematic, and the depths were 
typically less than 20 m. Records of this drilling were not available for review. Further trial mining pits 
were developed at the Coité and São Bento targets focusing on the high-grade phosphate outcrops. 
Following the acquisition by MBAC, an extensive exploration program targeting several prospective 
phosphate occurrences commenced. Details of the MBAC exploration, drilling and sampling are included 
in Items 9, 0 and 11 of this TR. 

6.3 Historical Mineral Resource and Mineral Reserve 
Estimate 

There are no historical Mineral Resource and Mineral Reserve estimates for the Arraias Project. 
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6.4 Production from the Property 
The Arraias Project has experienced two unsuccessful mine startups, with mining occurring in the Coité 
Pit and Domingos Pit. A primary cause of the failed mine startups was due to the processing facilities not 
being amenable to the metallurgical characteristics of the different mineralized phosphate-bearing rock 
types.  

Additionally, the beneficiation plant was designed based on other Brazilian phosphate operations and 
was designed to handle iron-rich phosphate ores. However, the characteristics of the Arraias deposit are 
substantially different from the iron-rich phosphate deposits, which resulted in a processing plant that 
was not designed to efficiently process the Arraias rock. Furthermore, the metallurgical characteristics of 
each of the mineralized rock types are substantially different, which further complicated the operability of 
the beneficiation circuit. 

As of December 31, 2024, Arraias had mined approximately 4.9 Mt of material since the TR for Arraias 
was prepared by MBAC on March 27, 2013. 
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7. Geological Setting and
Mineralization

7.1 Regional Geology 
Regional geology was summarized by Silva in the 2018 structural geology report prepared for the 
Project. The following presents a summary of this report. The geology of the São Francisco Basin (BSF) 
(Alkmim et al, 1993; Alkmim; Martins-Neto, 2001; Martins-Neto, 2007; Alkmim; Martins-Neto, 2012) 
covers a portion of the São Francisco Craton and exhibits features typical of the intracratonic basin, 
Figure 7.1. Its sedimentary succession encompasses filling cycles of multiple basins below 1.8 billion 
years (Ga), which reflect tectonic and climatic events (Martins-Neto, 2009). 

Figure 7.1: Simplified Geological Map of the Sao Francisco Craton 

Source: Silva, 2018 
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The BSF extends for approximately 800 km north-south, covering an area of approximately 500,000 km2, 
encompassing large areas of the states of Minas Gerais and Bahia and small parts of Goiás, Tocantins, 
and Distrito Federal. The basin is limited to the west, east, and north by the marginal mobile strips of 
Brasília, Araçuaí, Rio Preto, Riacho do Ponta, and Sergipano (Figure 7.1). The cratonic basement 
emerges to the south, comprised of Archean complexes constituted by gneisses and migmatites 
associated with the greenstone belt (Figure 7.1), which are bordered by a mobile Paleoproterozoic band 
(�ý2.1 Ga) called the Mineiro Belt (Teixeira; Figueiredo, 1991; Teixeira Et Al., 2000). To the northeast, 
the basement comprises the Archean Serrinha and Jequié blocks (possible microcontinents), together 
with the Itabuna-Salvador-Curaçá Belt (magmatic arch), amalgamated with the larger Archean block of 
Gavião in the transition between the Riaciano and Orosiriano periods. 

The BSF stratigraphy comprises Mesoproterozoic units of the Espinhaço Supergroup, including the 
Ediacaran-Neoproterozoic units of the Bambuí Group, and by the Phanerozoic units of the Santa Fé 
(Permian-Carboniferous), Areado, Mata da Corda, and Urucuia (Cretaceous) groups. 

The Bambuí Group records a submergence of the craton by seawater, transforming it into a foreland-
type basin in the Brasília Belt with deposition of pelite-carbonated sediments and ending with arkose and 
siltstone (Martins-Neto; Pedrosa-Soares; Lima, 2001; Alkmim; Martins-Neto, 2001). The stratigraphic 
succession is composed, from the bottom to the top, by glacial deposits (Jequitái Formation), pelitic-
carbonate deposits defined by Dardenne (1978) in the Sete Lagoas formations (constituted by 
dolomites, siltstones, and limestone with interspersed shales), Serra Santa Helena (composed of silty 
shales, limestone lenses, and subordinate sandstones), Lagoa do Jacaré (comprises siltstones, marl 
and black limestones), Serra da Saudade (consisting of green shales, pelites, siltstone, and limestone 
lenses) and Três Marias (consisting of siltstones and arkoses). 

The Santa Fé Group (Permian-Carboniferous) (Campos; Dardenne, 1994; Campos; Dardenne, 1997) 
comprises a set of sediments of glaciogenic origin, subdivided into the Floresta and Taboleiro 
formations, constituted, respectively, by shales with dripping pebbles that become diamictites (tilites and 
tiloids) and sandstones with intercalations of pelites. 

7.2 Local and Property Geology 
The Project is located on the western edge of the BSF, between the towns of Campos Belos (Goiás) and 
Arraias (Tocantins). The BSF sediments are flanked on the west by the Aurumina Suite, which is 
comprised of a granite-gneiss complex of Archean-Paleoproterozoic age. Locally, the Aurumina Suite is 
represented by muscovite granite and biotite-muscovite gneiss. The Aurumina Suite is unconformably 
overlain by massive diamictites of the Jequitaí Formation, pelites, carbonated rocks and phosphate 
siltstones and phosphorites attributed to the Sete Lagoas Formation. The formations comprise the basal 
portion of the Bambuí Group. The rocks of the group are overlapping in erosive unconformity with 
glaciogenic rocks (diamictites), possibly correlated to the Santa Fé Group. At the base of this group, 
there is a possible supergenic phosphorite arising from a weathering process in the mineralized 
siltstones of the Sete Lagoas Formation. Figure 7.2 illustrates the Arraias stratigraphic column, and 
Figure 7.3 illustrates the Project wide geology map prepared by MBAC.  
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Figure 7.2: Arraias Project Stratigraphic Column 

Source: WSP 2022 

At Arraias, the Sete Lagoas Formation is the dominant unit found in the western portion of the deposit 
and consists of a basal carbonate (dolomite, dolomitic limestone), grading into marls and siltstones. The 
siltstones have been further subdivided into sandy (arenoso) and clayey (argiloso), which are locally 
interbedded; however, in general, the coarser arenoso grades upward into the finer argilioso. 

The glaciogenic rocks of the Santa Fé Group dominate the eastern half of the deposit in Domingos, and 
cover large portions of the Cana Brava, Coité and Near Mine deposits. It is thought that they 
unconformably overlap the Sete Lagoas siltstones. The unit consists of poorly sorted polymictic 
conglomerates (locally termed diamictite), showing limited stratification and variable sized clasts from 10 
to 40 centimeter (cm) in diameter. Silva mapped clasts of varying shapes consisting of angular to 
rounded, granite, quartz, quartzite, siltstone, limestone, and dolomite. The bulk of the unit is poorly 
mineralized; however, there is a variably mineralized zone at the bottom of the unit at the contact with 
the underlying Sete Lagoas formation. Silva suggested that this mineralization was due to pedogenetic 
process initiated on the stratified phosphorites. Subsequently, the overlapping of the diamictite has 
reworked the mineralized layer, enriching its base into a pedogenetic pale phosphorite. 
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Figure 7.3: Arraias Project Geology Map 

Source: MBAC 2011, page 83 
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During the QP site visit in July 2024, the QP observed the high-grade breccia at the highwall of the 
Domingos pit, as shown in Figure 7.4, as well as the low grade siltstones in the blasted area as shown in 
Figure 7.5. 

Silva 2018 included several photographs highlighting the various lithotypes found within the Sete Lagoas 
formation and the Santa Fé Group collected during the field mapping program. Figure 7.6 and Figure 7.7 
illustrate examples of outcrops encountered during the 2018 geological mapping program.  

Figure 7.4: Breccia Zone in Highwall at Domingos Pit 

Source: WSP 2024. Notes: Breccia zone is shown between the black lines. 

Figure 7.5: Interbedded Argiloso and Arenoso Siltstones in Blasted Area of Domingos Pit 

Source: WSP 2024. 
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Figure 7.6 illustrates these as follows; A) and B), gray siltstone laminated with bands rich in muscovite 
crystals; C), outcrop of brown siltstone; and D), brown siltstone with thin layers of clay and chert, 
interspersed with phosphorites. 

Figure 7.6: Outcrops of the Recognized Lithotypes within the Sete Lagoas Formation 

Source: Silva, 2018 

Figure 7.7 illustrates these as follows, A) Outcrop showing contact of the brown siltstone with diamictite 
(polymictic conglomerate); B) Non-stratified diamictite at Domingos Mine; and C) Diamictite with clasts of 
decimetric size. 
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Figure 7.7: Outcrop and Mesoscopic Aspect of the Santa Fe Group Diamictite 

Source: Silva 2018 

7.3 Mineralized Zones 
The sedimentary-hosted phosphorites and phosphate siltstones in the Arraias project are primarily 
hosted in the Sete Lagoas Formation with localized supergenic phosphorites found at the base of the 
Santa Fé Group. The Bambuí Group's lithostratigraphy exhibits deposition in a foreland-type basin in an 
epicontinental marine environment, generated by overtaking and tectonic overload during the Brazilian 
orogenesis in the Brasília Belt, along the west bank of the São Francisco Craton, due to a continent-
continent collision (Martins- Neto; Castro; Hercos, 1997; Martins-Neto, 2007; Alkmim; Martins-Neto, 
2001) (Figure 7.8; Stage I). 

According to Monteiro (2009), the phosphate in the region was deposited in paleo-valleys embedded in 
the granite basement and is interspersed with siltstones from the Sete Lagoas Formation. The primary 
mineralization is syngenetic within the siltstones, with some secondary processes attributing to the local 
high-grade mineralization. 

The Bambuí Group's pelitic-carbonate deposits were deformed during the east bend of the Brasília Belt 
extension (Figure 7.8, Stage I). The intensity of the deformation is minimized towards the São Francisco 
Craton, characterizing a ductile-brittle transition regime. 

After the Ediacaran-Neoproterozoic orogenic event, an enrichment in phosphate may have occurred due 
to the weathering of the Sete Lagoas Formation, favoring supergenic phosphate concentrations (Figure 
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7.8; Stage II). Subsequently, diamictites (polymictic conglomerate) of the Santa Fé Group fill paleo-
valleys excavated in the top units of the Bambuí Group (Figure 7.8, Stage III). 

Figure 7.8: Schematic Drawings of the Evolution Stages of the foreland Basin Showing Deposits 
of Sedimentary and Supergenic Phosphate 

Source: Silva 2018 

At Arraias, the phosphate mineralization has been grouped in eight different geometallurgical domains 
(Figure 7.9). Stratigraphically, the arenoso (sandy siltstone) sits lowest in the deposit, above the 
carbonates, and has low to moderate phosphate grade. Above this unit, the argiloso (clayey siltstone) 
typically has low-grade phosphate mineralization. The arenoso and argiloso are locally interbedded 
(Figure 7.5).  The highest-grade phosphate is found within the breccia unit, a spatially constrained, 
brecciated unit (Figure 7.4). At the base of the Santa Fé Group is the conglomerate unit, which has 
variable mineralization, locally quite high, and is thought to be due to supergene enrichment during 
erosion of the Sete Lagoas Formation. 



NI 43-101 Technical Report 
Arraias Phosphate Operations, Tocantins, Brazil 
January 30, 2026 |  39 

 

Two additional units were defined during the geological correlation process, a marl and a widespread 
diamictite. Both are unmineralized or contain very low mineralization.  

Figure 7.9: Arraias Project Correlated Geometallurgical Domains 

Source: WSP 2025 



NI 43-101 Technical Report 
Arraias Phosphate Operations, Tocantins, Brazil 
January 30, 2026 |  40 

8. Deposit Types

The following is a description of the mineral deposit type being investigated and the geological model or 
concepts being applied in this TR.  

The Arraias deposit is a phosphate rich sedimentary-hosted siltstone package, deposited in a restricted 
marine environment during regressive/transgressive cycles of sea levels. Paleo-channels or 
embayments within the granitic basement may have had some influence on the distribution of the 
mineralization. The depositional environment of the phosphorites was such that block collapse and 
disruption in a compressive environment caused landslides on flank channels, which in turn promoted 
escape features and reworking of sediments that generated sedimentary breccias. The evolution of 
weathering processes led to lateritization of the phosphorites with phosphate leaching and re-deposition. 

Based on thin section descriptions, observation of the local geology, and research investigations, current 
opinion favors a syngenetic origin for the mineralization within the siltstone horizons with some 
secondary processes producing local zones of higher-grade mineralization. This secondary enrichment 
has been attributed to: 

1. Syn-sedimentary reworking of a portion of the chemical sediments;

2. Early diagenetic circulation of high temperature (> 200°C) hydrothermal fluids;

3. Recent lateritization caused by weathering; and/or,

4. Possible remobilization caused by hydrothermal fluids circulating along collapse, fracture, and/or
fault structures.

The largest zone of high-grade brecciation has been found at Domingos and Coité, with additional 
smaller zones identified at Cana Brava, Juscelino, Gaucho and Mateus. Variably mineralized basal 
conglomerates of the Santa Fé Group have been found in all of the deposit areas. 
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10. Drilling

10.1 Drilling Methods 

10.1.1 Summary 
The Arraias project has been drilled using RC drilling methods as well as diamond core drilling. As of the 
effective date of this TR, a total of 2,349 drill holes amounting to 80,826 m have been drilled across the 
Arraias Project, including 1,068core holes totaling 35,901 m and 1,278 RC holes totaling 44,893 m. 
Much of the drilling was completed prior to 2020 (2,036 drill holes; 87%) with the remaining 311 drill 
holes (13%) drilled by Itafos in 2020 and 2025. Drill hole depths varied between 2.30 m to a maximum of 
174.85 m, with the mean depth of 34.42 m. Table 10.1 summarizes the core drilling and Table 10.2 
summarizes the RC drilling completed to date on the Arraias Project by deposit area.  

Drill hole collar location maps for the Arraias Project in Figure 10.1 through Figure 10.4 illustrate the 
drilling completed at Domingos and São Bento, Cana Brava, Coité, and the Near Mine area, including 
the Gaucho, Juscelino, and Mateus deposits. Representative cross-sections for each deposit are 
presented in Figure 10.5 through Figure 10.8. 

Table 10.1: Summary of Core Drilling by Deposit 

Number 
of Holes

Meters 
Drilled

Number 
of Holes

Meters 
Drilled

Number 
of Holes

Meters 
Drilled

Number 
of Holes

Meters 
Drilled

Number 
of Holes

Meters 
Drilled

Cana Brava 94 2,675 94 2,675
Coité 64 1,325 45 954 36 1,041 145 3,320
Domingos 6 201 34 1,058 275 7,372 31 1,304 346 9,936
Gaucho 137 6,148 137 6,148
Juscelino 85 3,730 35 1,229 12 336 132 5,295
Mateus 31 1,553 117 5,558 7 341 155 7,452
São Bento 12 206 39 616 4 104 4 148 59 1,075
Total 198 7,016 373 14,505 187 5,556 279 7,520 31 1,304 1,068 35,901

Deposit

2008 2009 2010 2020 2025
Total 

Number of 
Holes

Total 
Meters 
Drilled
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Table 10.2: Summary of RC Drilling by Deposit 

In 2010, MBAC drilled a further 192 RC drill holes totaling 5,491 m at four other regional phosphate 
deposits, namely Avião, Brejo, Cabecudo, and Covanca; however, these drill holes, while included in the 
Project database, were not included the review and validation for this TR. 

Number 
of Holes

Meters 
Drilled

Number 
of Holes

Meters 
Drilled

Number 
of Holes

Meters 
Drilled

Number 
of Holes

Meters 
Drilled

Cana Brava 155 5,863 155 5,863
Coité 192 5,539 34 823 226 6,362
Domingos 197 7,087 135 4,496 84 2,177 416 13,760
Gaucho 140 5,453 140 5,453
Juscelino 127 5,526 127 5,526
Mateus 151 6,357 151 6,357
São Bento 3 63 60 1,509 63 1,572
Total 3 63 1,022 37,334 135 4,496 118 3,000 1,278 44,893

2012 2017
Total 

Number 
of Holes

Total 
Meters 
Drilled

Deposit

2009 2010
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Figure 10.5: Domingos Representative Cross Section 
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