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Post -Effective Date  Events  

After the Effective Date of this Report, events have occurred with respect to the 

Project. On June 23, 2025, the Government of Ecuador granted to DPM Metals Inc. 

the Environmental License for exploitation activities for the Project. Subsequently, 

on October 3, 2025, after the announcement of the results of the Feasibility Study 

discussed in this Report on September 30, 2025, DPM received notification from 

the Government of Ecuador that the Environmental License had been revoked.  

This Report has been prepared as of the stated Effective Date (prior to both the 

granting and subsequent revocation of the Environmental License), unless noted 

otherwise. 

It is presently uncertain when, or if, the Ecuadorian government will re-grant an 

environmental license for the Project. Such uncertainty remains high risk to the 

Project. 
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IMPORTANT NOTICE 

 

 

This Report, following National Instrument 43-101 ï Standards of Disclosure for Mineral Projects 

(NI 43-101) rules and guidelines, was prepared for DPM Metals Inc. (formerly Dundee Precious 

Metals Inc.) (DPM or the Company) by the Qualified Persons (QPs) noted herein. The quality of 

information, conclusions and estimates contained herein is consistent with the level of effort 

involved in DRA services, based on:  

i) Information available at the time of preparation,  

ii) Data supplied by outside sources, and  

iii) The assumptions, conditions, and qualifications set forth in this Report. This Report 

can be filed as a Technical Report with Canadian Securities Regulatory Authorities 

pursuant to NI 43-101. Except for the purposes legislated under Canadian securities 

laws, any other uses of this Report by any third party are at that partyôs sole risk. 

This Technical Report contains estimates, projections and conclusions that are forward-looking 

information within the meaning of applicable laws. Forward-looking statements are based upon the 

responsible QPôs opinion at the time they are made but, in most cases, involve significant risks and 

uncertainty. Although each of the responsible QPs has attempted to identify factors that could cause 

actual events or results to differ materially from those described in this Report, there may be other 

factors that could cause events or results not be as anticipated, estimated or projected. There can 

be no assurance that forward-looking information in this Report will prove to be accurate, as actual 

results and future events could differ materially from those anticipated in such statements or 

information, Accordingly, readers should not place undue reliance on forward-looking information. 

Forward-looking information is made as of the effective date of this Technical Report, and none of 

the QPs assume any obligation to update or revise it to reflect new events or circumstances, unless 

otherwise required by applicable laws. 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page i 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

TABLE OF CONTENTS  

1 SUMMARY ................................................................................................................................. 13 

1.1 Mineral Processing and Metallurgical Testing................................................................................. 14 

1.2 Geology and Mineral Resources ..................................................................................................... 15 

1.3 Mineral Reserve Estimate ............................................................................................................... 17 

1.4 Mining.............................................................................................................................................. 19 

1.5 Recovery Methods .......................................................................................................................... 22 

1.6 Environmental Studies, Permitting and Social or Community Impact ............................................. 22 

1.7 Project Infrastructure ....................................................................................................................... 24 

1.8 Capital and Operating Costs ........................................................................................................... 25 

1.9 Economic Analysis .......................................................................................................................... 27 

1.10 Other Relevant Data and Information ............................................................................................. 31 

1.11 Interpretations and Conclusions ..................................................................................................... 33 

1.12 Recommendations .......................................................................................................................... 36 

2 INTRODUCTION ........................................................................................................................ 39 

2.1 Study Participants ........................................................................................................................... 40 

2.2 List of Qualified Persons ................................................................................................................. 40 

2.3 Site Visits ........................................................................................................................................ 42 

2.4 Effective Date .................................................................................................................................. 42 

2.5 Sources of Information .................................................................................................................... 42 

2.6 Units and Currency ......................................................................................................................... 43 

2.7 Non-GAAP Financial Measures ...................................................................................................... 43 

3 RELIANCE ON OTHER EXPERTS ........................................................................................... 44 

4 PROPERTY DESCRIPTION AND LOCATION  ......................................................................... 45 

4.1 Land Tenure .................................................................................................................................... 45 

4.2 Surface Rights................................................................................................................................. 53 

4.3 Land Acquisition Strategy ............................................................................................................... 54 

4.4 Permitting ........................................................................................................................................ 56 

4.5 Royalties ......................................................................................................................................... 56 

4.6 Other Significant Factors and Risks ................................................................................................ 56 

5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 
PHYSIOGRAPHY ...................................................................................................................... 57 

5.1 Accessibility..................................................................................................................................... 57 

5.2 Ports ................................................................................................................................................ 57 

5.3 Road Transportation ....................................................................................................................... 57 

5.4 Climate ............................................................................................................................................ 59 

5.5 Local Resources ............................................................................................................................. 61 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page ii 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

5.6 Infrastructure ................................................................................................................................... 61 

5.7 Physiography .................................................................................................................................. 61 

6 HISTORY ................................................................................................................................... 63 

6.1 Prior Ownership, Exploration, and Development History ................................................................ 63 

6.2 Historical Mineral Resource Estimates ........................................................................................... 65 

7 GEOLOGICAL SETTING AND MINERALISATION  ................................................................. 66 

7.1 Regional Geology............................................................................................................................ 66 

7.2 Local and Property Geology............................................................................................................ 68 

7.3 Mineralisation .................................................................................................................................. 71 

8 DEPOSIT TYPES ....................................................................................................................... 76 

9 EXPLORATION ......................................................................................................................... 79 

10 DRILLING .................................................................................................................................. 80 

10.1 IAMGOLD Drilling............................................................................................................................ 80 

10.2 INV Drilling ...................................................................................................................................... 80 

10.3 DPM Drilling .................................................................................................................................... 87 

10.4 QPôs Opinion ................................................................................................................................... 88 

11 SAMPLE PREPARATION, ANALYSES AND SECURITY  ....................................................... 89 

11.1 Pre-2012 Programs ......................................................................................................................... 89 

11.2 INV 2013 and 2016-2017 Drill Program .......................................................................................... 91 

11.3 Results of QA/QC Programs ........................................................................................................... 93 

11.4 QPôs Opinion ................................................................................................................................. 120 

12 DATA VERIFICATION  ............................................................................................................. 121 

12.1 Site Visit ........................................................................................................................................ 121 

12.2 Manual Database Verification ....................................................................................................... 121 

12.3 Independent Assays of Drill Core ................................................................................................. 123 

12.4 QPôs Opinion ................................................................................................................................. 123 

13 MINERAL PROCESSING AND METALLURGICAL TESTING  .............................................. 124 

13.1 Introduction ................................................................................................................................... 124 

13.2 Historical Metallurgical Testwork................................................................................................... 124 

13.3 2022 Metallurgical Testwork Program Update .............................................................................. 144 

13.4 2023 Jameson Dilution Tests at Base Metallurgical Laboratories ................................................ 156 

13.5 Deleterious Elements .................................................................................................................... 164 

13.6 Metallurgical Variability ................................................................................................................. 165 

14 MINERAL RESOURCE ESTIMATES  ...................................................................................... 166 

14.1 Summary ....................................................................................................................................... 166 

14.2 Mineral Resource Database.......................................................................................................... 168 

14.3 Geological Interpretation and 3D Solid ......................................................................................... 168 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page iii 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

14.4 Statistical Analysis ........................................................................................................................ 174 

14.5 Capping High-Grade Values ......................................................................................................... 175 

14.6 Compositing .................................................................................................................................. 178 

14.7 Density .......................................................................................................................................... 180 

14.8 NSR Cut-Off Value ........................................................................................................................ 183 

14.9 Variography and Interpolation Values ........................................................................................... 185 

14.10 Block Model................................................................................................................................... 187 

14.11 Block Model Validation .................................................................................................................. 188 

14.12 Classification ................................................................................................................................. 198 

14.13 Summary of Mineral Resource Estimate ...................................................................................... 202 

14.14 Comparison to Previous Mineral Resource Estimate.................................................................... 203 

14.15 Sulphur Model ............................................................................................................................... 209 

15 MINERAL RESERVE ESTIMATES  ......................................................................................... 217 

15.1 Summary ....................................................................................................................................... 217 

15.2 Factors That May Affect the Mineral Reserve Estimate ................................................................ 218 

15.3 Stope Shape Design ..................................................................................................................... 219 

15.4 Dilution .......................................................................................................................................... 221 

15.5 Ore Recovery ................................................................................................................................ 225 

15.6 Cut-off Value ................................................................................................................................. 225 

15.7 Reconciliation ................................................................................................................................ 226 

16 MINING METHODS ................................................................................................................. 227 

16.1 General Description ...................................................................................................................... 227 

16.2 Mining Method............................................................................................................................... 229 

16.3 Geotechnical Considerations ........................................................................................................ 232 

16.4 Underground Mine Design ............................................................................................................ 259 

16.5 Mine Schedule .............................................................................................................................. 265 

16.6 Underground Mining Fleet............................................................................................................. 269 

16.7 Workforce Requirements .............................................................................................................. 272 

16.8 Mine Ventilation............................................................................................................................. 277 

16.9 Underground Service Facilities ..................................................................................................... 296 

16.10 Paste Backfill................................................................................................................................. 302 

17 RECOVERY METHODS .......................................................................................................... 306 

17.1 Introduction ................................................................................................................................... 306 

17.2 Process Design Criteria ................................................................................................................ 306 

17.3 Production Summary..................................................................................................................... 309 

17.4 Process Description ...................................................................................................................... 311 

17.5 Reagents and Consumables ......................................................................................................... 314 

17.6 Utilities and Services ..................................................................................................................... 316 

17.7 Sampling and On-Stream Analysers ............................................................................................. 317 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page iv 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

17.8 Process Control............................................................................................................................. 318 

17.9 Recovery Estimates ...................................................................................................................... 319 

18 PROJECT INFRASTRUCTURE .............................................................................................. 323 

18.1 Introduction ................................................................................................................................... 323 

18.2 Site Geotechnical Investigations ................................................................................................... 327 

18.3 Access Roads ............................................................................................................................... 327 

18.4 On-Site Infrastructure and Buildings ï Mine Facilities .................................................................. 329 

18.5 On-Site Infrastructure and Buildings ï Process Plant Area .......................................................... 330 

18.6 Tailings Dewatering and Paste Backfill Plant ................................................................................ 330 

18.7 Filtered Tailings Storage Facility ................................................................................................... 334 

18.8 Waste Rock and Ore Stockpiles ................................................................................................... 345 

18.9 Water Management....................................................................................................................... 347 

18.10 Water Treatment and Distribution ................................................................................................. 350 

18.11 Waste Management ...................................................................................................................... 354 

18.12 Power Supply and Distribution ...................................................................................................... 354 

18.13 Communications ........................................................................................................................... 356 

18.14 Los Pinos Camp ............................................................................................................................ 357 

18.15 Off-Site Infrastructure .................................................................................................................... 359 

18.16 Transportation and Logistics ......................................................................................................... 360 

19 MARKET STUDIES AND CONTRACTS  ................................................................................. 361 

19.1 Markets ......................................................................................................................................... 361 

19.2 Treatment Charges and Other Selling Costs ................................................................................ 362 

19.3 Commodity Prices ......................................................................................................................... 363 

19.4 Contracts and Off- Takes .............................................................................................................. 364 

20 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT  ..... 365 

20.1 Introduction ................................................................................................................................... 365 

20.2 Environmental Setting ................................................................................................................... 365 

20.3 Environmental Studies and Management Plans ........................................................................... 371 

20.4 Environmental Issues .................................................................................................................... 378 

20.5 Environmental Permitting .............................................................................................................. 378 

20.6 Social or Community Requirements ............................................................................................. 384 

20.7 Mine Closure Requirements.......................................................................................................... 388 

21 CAPITAL AND OPERATING COSTS  ..................................................................................... 394 

21.1 Capital Cost Estimate.................................................................................................................... 394 

21.2 Operating Cost Estimate ............................................................................................................... 411 

22 ECONOMIC ANALYSIS  .......................................................................................................... 418 

22.1 General ......................................................................................................................................... 418 

22.2 Forward Looking Information ........................................................................................................ 418 

22.3 Assumptions.................................................................................................................................. 419 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page v 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

22.4 Economic Analysis Parameters .................................................................................................... 420 

22.5 Revenue ........................................................................................................................................ 422 

22.6 Mineral Royalties and Agreements ............................................................................................... 423 

22.7 Taxation ........................................................................................................................................ 424 

22.8 Financial Analysis Results ............................................................................................................ 427 

22.9 Sensitivity Analysis........................................................................................................................ 430 

23 ADJACENT PROPERTIES  ..................................................................................................... 433 

24 OTHER RELEVANT DATA AND INFORMATION  .................................................................. 434 

24.1 Project Execution Plan .................................................................................................................. 434 

24.2 Operational Readiness.................................................................................................................. 444 

25 INTERPRETATION AND CONCLUSIONS  ............................................................................. 445 

25.1 Geology and Mineral Resources ................................................................................................... 445 

25.2 Mineral Processing and Metallurgical Testing............................................................................... 446 

25.3 Mineral Reserve Estimate ............................................................................................................. 447 

25.4 Mining Methods ............................................................................................................................. 449 

25.5 Recovery Methods ........................................................................................................................ 450 

25.6 Project Infrastructure ..................................................................................................................... 450 

25.7 Environmental Studies, Permitting and Social or Community Impact ........................................... 450 

25.8 Capital and Operating Cost Estimate ............................................................................................ 451 

25.9 Economic Analysis ........................................................................................................................ 451 

25.10 Risks ............................................................................................................................................. 452 

26 RECOMMENDATIONS ............................................................................................................ 455 

26.1 Geology and Mineral Resources ................................................................................................... 455 

26.2 Mineral Processing and Metallurgical Testing............................................................................... 457 

26.3 Mineral Reserve Estimate ............................................................................................................. 457 

26.4 Mining Methods ............................................................................................................................. 457 

26.5 Recovery Methods ........................................................................................................................ 458 

26.6 Project Infrastructure ..................................................................................................................... 458 

26.7 Market Studies and Contracts ....................................................................................................... 459 

26.8 Environmental Studies, Permitting and Social or Community Impact ........................................... 459 

26.9 Economic Analysis ........................................................................................................................ 459 

26.10 Other Relevant Data and Information ........................................................................................... 460 

27 REFERENCES ......................................................................................................................... 461 

28 ABBREVIATIONS .................................................................................................................... 475 

29 CERTIFICATES OF QUALIFIED PERSONS  .......................................................................... 484 

 
 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page vi 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

LIST OF TABLE S 

Table 1.1 ï Mineral Resource Estimate Summary, Effective as of September 29, 2023 .........................................16 
Table 1.2 ï Loma Larga Mineral Reserves Estimate Effective as of September 29, 2023 .......................................18 
Table 1.3 ï Capital Cost Summary (US$ ó000) ........................................................................................................26 
Table 1.4 ï Project LOM Operating Costs by Major Area ........................................................................................27 
Table 1.5 ï Economic Analysis Parameters .............................................................................................................28 
Table 1.6 ï Summary of Project Financial Metrics ...................................................................................................30 
Table 1.7 ï Proposed Drilling Program ....................................................................................................................36 
Table 2.1 ï Qualified Persons and their Respective Sections ..................................................................................40 
Table 2.2 ï Site Visit ................................................................................................................................................42 
Table 4.1 ï Initial IAMGOLD Mining Concessions (INV Metals Inc. ï Loma Larga Project) .....................................45 
Table 4.2 ï Political and Administrative Location Initial IAMGOLD Mining Concessions  (INV Metals Inc. ï Loma 
Larga Project)...........................................................................................................................................................45 
Table 4.3 ï Property Size for Economic Evaluation Stage .......................................................................................47 
Table 4.4 ï Size of the Mining Concessions as Result of the Material Division .......................................................48 
Table 4.5 ï Cristal Concession (Exploitation Phase ï Loma Larga Project) ............................................................49 
Table 4.6 ï Size of the Mining Concessions as Result of Accumulation ..................................................................49 
Table 4.7 ï Current Surface Rights Agreements (INV Metals Inc. ï Loma Larga Project) .......................................54 
Table 5.1 ï Estimated Mean Monthly and Annual Precipitation at Loma Larga Site ................................................59 
Table 5.2 ï Mean Monthly Potential Evaporation Estimates at Loma Larga Site .....................................................60 
Table 10.1 ï Metallurgical and High-Grade Zone Drill Results ................................................................................81 
Table 10.2 ï Geotechnical and Hydrogeological Drillholes Completed in 2016 ï 2017 ...........................................82 
Table 10.3 ï Selected Drill Results from the 2017 Geotechnical and Hydrogeological Drilling ................................83 
Table 10.4 ï Summary of 2017 Loma Larga Drill Program ......................................................................................86 
Table 10.5 ï 2017 Selected Loma Larga Drill Program Results ..............................................................................86 
Table 11.1 ï QA/QC Review Summary ï 2013 Drilling Program .............................................................................96 
Table 11.2 ï CRMs Used in 2013 Drilling Program..................................................................................................98 
Table 11.3 ï Summary of CRM Results ...................................................................................................................98 
Table 11.4 ï Summary of Field Duplicate Results .................................................................................................102 
Table 11.5 ï Summary of Reject Duplicate Results ...............................................................................................103 
Table 11.6 ï Summary of Pulp Duplicate Results ..................................................................................................105 
Table 11.7 ï Summary of Pulp Replicate Results ..................................................................................................106 
Table 11.8 ï Summary of 2016-2017 Drilling Program ..........................................................................................108 
Table 11.9 ï QA/QC Review Summary ï 2017 Drilling Program ...........................................................................109 
Table 11.10 ï Gold CRMs Used in 2017 Drilling Program .....................................................................................110 
Table 11.11 ï Summary of CRM Results ...............................................................................................................110 
Table 11.12 ï Summary of Reject Duplicate Results .............................................................................................114 
Table 11.13 ï Summary of Pulp Duplicate Results ................................................................................................117 
Table 12.1 ï Drillhole Collar Errors ........................................................................................................................122 
Table 13.1 ï Ore Type Categories .........................................................................................................................127 
Table 13.2 ï LCT #2 Recovery to Bulk Second Cleaner Concentrate ...................................................................131 
Table 13.3 ï LCT #1 Results .................................................................................................................................134 
Table 13.4 ï LCT #2 Stream Assays .....................................................................................................................136 
Table 13.5  ï LCT #3 Sample Head Grade ............................................................................................................137 
Table 13.6 ï LCT #3 Stream Balance Data ...........................................................................................................138 
Table 13.7 ï LCT #3 Overall Recoveries Balanced Data .......................................................................................138 
Table 13.8 ï LCT #3 Stage Recoveries Balanced Data .........................................................................................139 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page vii 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Table 13.9 ï LCT #4 Sample Head Grade ï 5-Year Composite ............................................................................140 
Table 13.10 ï LCT #4 Stream Assays ï Balanced Data ........................................................................................141 
Table 13.11 ï LCT #4 Overall Recoveries ï Balanced Data ..................................................................................142 
Table 13.12 ï LCT #4 Stage Recoveries ï Balanced Data ....................................................................................142 
Table 13.13 ï 2022 Composite Selection Details...................................................................................................145 
Table 13.14 ï COMP1 and COMP2 Head Assays .................................................................................................146 
Table 13.15 ï COMP1 Whole Rock Analysis .........................................................................................................147 
Table 13.16 ï COMP1 Head Ore and Final Tails Mineral Content and Liberation .................................................147 
Table 13.17ï COMP1 Fractional Analysis .............................................................................................................148 
Table 13.18 ï Jameson Dilution Test Results Summary ........................................................................................151 
Table 13.19 ï Static and Dynamic Thickening Test Results ..................................................................................153 
Table 13.20 ï Rheology Test Results ....................................................................................................................154 
Table 13.21 ï Pressure Filtration Test Results ......................................................................................................154 
Table 13.22 ï Concentrate Detailed Assays ..........................................................................................................155 
Table 13.23 ï Head Assays ...................................................................................................................................156 
Table 13.24 ï Rougher Results Summary .............................................................................................................159 
Table 13.25 ï Cleaner Results Summary ..............................................................................................................162 
Table 13.26 ï Deleterious Elements Recovery to Copper Concentrate .................................................................164 
Table 13.27 ï Deleterious Elements Recovery to Pyrite Concentrate ....................................................................164 
Table 14.1 ï Mineral Resource Estimate Summary Effective as of September 29, 2023 ......................................167 
Table 14.2 ï Mineral Resource Database ..............................................................................................................168 
Table 14.3 ï Rock Codes .......................................................................................................................................169 
Table 14.4 ï Descriptive Statistics of Resource Assay Values ..............................................................................174 
Table 14.5 ï Capped Grade Values of Resource Assays ......................................................................................176 
Table 14.6 ï Descriptive Statistics of Resource Capped Assay Values .................................................................176 
Table 14.7 ï Descriptive Statistics of Resource Capped Composite Values .........................................................178 
Table 14.8 ï Descriptive Statistics of Resource Density Values ............................................................................180 
Table 14.9 ï Descriptive Statistics of Composited Density Samples .....................................................................183 
Table 14.10 ï Cut-Off Value Assumptions .............................................................................................................183 
Table 14.11 ï Block Estimation Parameters ..........................................................................................................185 
Table 14.12 ï Block Model Dimensions .................................................................................................................187 
Table 14.13 ï Block Model Field Descriptions .......................................................................................................188 
Table 14.14 ï Comparison of Grade Statistics for Assays, Composites and Resource Blocks .............................189 
Table 14.15 ï Mineral Resource Estimate Effective as of September 29, 2023 ....................................................202 
Table 14.16 ï Comparison Between the Previous Mineral Resource Estimate (March 31, 2020) and the Current 
Mineral Resource Estimate (September 29, 2023) Exclusive of Mineral Reserves................................................204 
Table 14.17 ï Sulphur Database Used for Block Grade Estimation .......................................................................209 
Table 14.18 ï Descriptive Statistics of Geochemistry Resource Assay Values .....................................................211 
Table 14.19 ï Descriptive Statistics of Sulphur Composite Values ........................................................................213 
Table 14.20 ï Sulphur Block Estimation Parameters .............................................................................................213 
Table 14.21 ï Descriptive Statistics of Sulphur Block Values ................................................................................215 
Table 15.1 ï Loma Larga Mineral Reserves Estimate Effective as of September 29, 2023 (GMD, 2023) .............218 
Table 15.2 ï DSO Parameter .................................................................................................................................219 
Table 15.3 ï Summary of Overbreak Results from ELOS Graphs .........................................................................223 
Table 15.4 ï Loma Larga NSR Cut-Off Parameters ...............................................................................................225 
Table 16.1 ï Ore Tonnage by Activity Type ...........................................................................................................228 
Table 16.2 ï Drilling Parameters ............................................................................................................................231 
Table 16.3 ï Summary of GMD Geotechnical Domains .........................................................................................233 
Table 16.4 ï Summary of Rockmass Classification per Domain ............................................................................237 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page viii 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Table 16.5 ï Summary of Rock Strength Data .......................................................................................................237 
Table 16.6 ï Initial Stress Tensor for Design .........................................................................................................238 
Table 16.7 ï Summary of Fault Information ...........................................................................................................242 
Table 16.8 ï Number of Stopes per Domain ..........................................................................................................245 
Table 16.9 ï Range of Stope Dimensions per Domain ..........................................................................................246 
Table 16.10 ï Ground Support Types per Domain.................................................................................................248 
Table 16.11 ï Number of Bolts per Ring ................................................................................................................249 
Table 16.12 ï Support Category by Geotechnical Domains ..................................................................................254 
Table 16.13 ï Estimated Number of Stopes Potentially Requiring Cable Bolt Support ..........................................255 
Table 16.14 ï Development Dimensions by Type ..................................................................................................259 
Table 16.15 ï Development Quantities by Cost Centre .........................................................................................265 
Table 16.16 ï Typical Stope Production Rate by Activity .......................................................................................266 
Table 16.17 ï Advance Rates per Cross Section...................................................................................................266 
Table 16.18 ï Underground Schedule Summary ...................................................................................................268 
Table 16.19 ï Yearly Backfill Volume Summary ....................................................................................................268 
Table 16.20 ï Required Mobile Equipment by Equipment Type Year ....................................................................270 
Table 16.21 ï Annual Net Operating Hours by Equipment Type............................................................................271 
Table 16.22 ï Mine Personnel List .........................................................................................................................273 
Table 16.23 ï Drive Dimensions ............................................................................................................................277 
Table 16.24 ï Temperatures and Humidity Recordings .........................................................................................279 
Table 16.25 ï Environmental Ventsim Settings .....................................................................................................280 
Table 16.26 ï Friction Factors................................................................................................................................281 
Table 16.27 ï Shock Losses ..................................................................................................................................281 
Table 16.28 ï Recommended Threshold Limit Values ...........................................................................................282 
Table 16.29 ï Equipment Airflow Requirements ....................................................................................................283 
Table 16.30 ï Heat Settings ...................................................................................................................................284 
Table 16.31 ï Air Velocity Limits ............................................................................................................................284 
Table 16.32 ï Airflow Requirements in the First Year of Operations ......................................................................286 
Table 16.33 ï Airflow Requirements in H1 of the First Year ..................................................................................287 
Table 16.34 ï Proposed Main Fan Design Parameters .........................................................................................294 
Table 16.35 ï Main Surface Fan Movements and Installations ..............................................................................294 
Table 16.36 ï Strengths and Cure Times Requirements .......................................................................................302 
Table 16.37 ï Target Strengths and Estimated Binder Requirements ...................................................................303 
Table 17.1 ï Process Design Criteria Summary ....................................................................................................307 
Table 17.2 ï Concentrate Production Schedule Summary ....................................................................................310 
Table 17.3 ï Reagents and Consumables .............................................................................................................315 
Table 17.4 ï Concentrator Water Balance Reconciliation ......................................................................................316 
Table 17.5 ï Sampling Requirements Summary ....................................................................................................317 
Table 18.1 ï Site Electrical Power Demand ...........................................................................................................356 
Table 19.1 ï Average LOM Payable Rates per Metal per Concentrate .................................................................362 
Table 19.2 ï RCs for the Different Metals in Each Concentrate .............................................................................363 
Table 19.3 ï Commodity Prices Selected ..............................................................................................................364 
Table 20.1 ï List of Approved and Pending Environmental Permits ......................................................................382 
Table 21.1 ï Capital Cost Summary (US$ ó000) ....................................................................................................395 
Table 21.2 ï Foreign Exchange Rates ...................................................................................................................396 
Table 21.3 ï Pricing Source Breakdown ................................................................................................................406 
Table 21.4 ï Project LOM Operating Costs by Major Area ....................................................................................412 
Table 21.5 ï Total Personnel Requirement (Year 5) ..............................................................................................413 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page ix 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Table 21.6 ï Summary of Mining LOM Average Opex ...........................................................................................413 
Table 21.7 ï Summary of Processing LOM Average Opex ....................................................................................414 
Table 22.1 ï Economic Analysis Parameters .........................................................................................................420 
Table 22.2 ï Financial Results ...............................................................................................................................427 
Table 22.3 ï Financial Model Summary (tail of Closure Capex payments not shown)...........................................428 
Table 22.4 ï Financial Model Summary (tail of Closure Capex payments not shown)...........................................429 
Table 22.5 ï Sensitivity of After-Tax NPV and IRR to Metal Prices, Capex and Opex...........................................430 
Table 22.6 ï Sensitivity to a Broader Range of Gold Price (US$/oz) .....................................................................432 
Table 22.7 ï Sensitivity of Pre-Tax and After Tax NPV to Discount Rate ..............................................................432 
Table 25.1 ï Loma Larga Mineral Reserves Estimate Effective as of September 29, 2023 (GMD, 2023) .............448 
Table 25.2 ï Risk Register ï Critical Risks ............................................................................................................453 
Table 26.1 ï Proposed Drilling Program ................................................................................................................456 

 
 

LIST OF FIGURES 

Figure 1.1 ï Production Graph from 2023 FSUO Mine Plan ....................................................................................20 
Figure 1.2 ï Project LOM Unit Operating Costs .......................................................................................................27 
Figure 1.3 ï Sensitivity of After-Tax NPV to Metal Prices, Capex and Opex ...........................................................30 
Figure 1.4 ï Sensitivity of After-Tax IRR to Metal Prices, Capex and Opex .............................................................31 
Figure 1.5 ï Project Schedule ..................................................................................................................................33 
Figure 4.1 ï Initial IAMGOLD Mining Concessions (INV Metals Inc. ï Loma Larga Project) ...................................46 
Figure 4.2 ï Size of the Mining Concessions as Result of the Material Division ......................................................48 
Figure 4.3 ï Size of the Mining Concessions as a Result of Accumulation ..............................................................50 
Figure 4.4 ï National System of Protected Areas, Protected Forest and Vegetation Areas, State Forest Heritage .52 
Figure 4.5 ï Water Recharge Zone ..........................................................................................................................53 
Figure 5.1 ï Route Options Between Guayaquil / Machala and Girón .....................................................................58 
Figure 7.1 ï Major Terranes of Ecuador ..................................................................................................................67 
Figure 7.2 ï Regional Geology.................................................................................................................................68 
Figure 7.3 ï Property Geology .................................................................................................................................70 
Figure 7.4 ï Cross-Section of Loma Larga Deposit, Looking Northeast ..................................................................73 
Figure 7.5 ï Longitudinal Section of Loma Larga Deposit, Looking East .................................................................73 
Figure 8.1 ï Zonation of Alteration in High Sulphidation Deposit .............................................................................78 
Figure 8.2 ï Schematic Section of a High Sulphidation Deposit ..............................................................................78 
Figure 10.1 ï Location of INV 2016-2017 Drillholes in 3D Isometric View ...............................................................84 
Figure 10.2 ï Location of 2016-2017 Loma Larga Drillholes in 3D Isometric View ..................................................85 
Figure 11.1 ï Gold Control Chart for 2013 Drilling ï CRM SG14 .............................................................................99 
Figure 11.2 ï Gold Control Chart for 2013 Drilling ï CRM SI15 .............................................................................100 
Figure 11.3 ï Gold Control Chart for 2013 Drilling ï CRM SN16 ...........................................................................100 
Figure 11.4 ï Gold Field Duplicate Scatterplot .......................................................................................................102 
Figure 11.5 ï Gold Reject Duplicate Scatterplot ....................................................................................................104 
Figure 11.6 ï Gold Pulp Duplicate Scatterplot .......................................................................................................105 
Figure 11.7 ï Gold Pulp Replicate Scatterplot .......................................................................................................107 
Figure 11.8 ï Gold Control Chart ï CRM SG66 .....................................................................................................111 
Figure 11.9 ï Gold Control Chart ï CRM SI15 .......................................................................................................112 
Figure 11.10 ï Gold Control Chart ï CRM SJ63 ....................................................................................................112 
Figure 11.11 ï Gold Control Chart ï CRM SN16 ...................................................................................................113 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page x 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Figure 11.12 ï Gold Control Chart ï CRM SN60 ...................................................................................................113 
Figure 11.13 ï Gold Reject Duplicate Scatterplot ..................................................................................................115 
Figure 11.14 ï Silver Reject Duplicate Scatterplot .................................................................................................116 
Figure 11.15 ï Copper Reject Duplicate Scatterplot ..............................................................................................116 
Figure 11.16 ï Gold Pulp Duplicate Scatterplot .....................................................................................................118 
Figure 11.17 ï Silver Pulp Duplicate Scatterplot ....................................................................................................119 
Figure 11.18 ï Copper Pulp Duplicate Scatterplot .................................................................................................119 
Figure 13.1 ï Drillhole Locations and Ore Types ...................................................................................................128 
Figure 13.2 ï LCT #1 Flowsheet ............................................................................................................................133 
Figure 13.3 ï Loma Larga 2017 Metallurgical Testing Program LCT #2 Flowsheet...............................................135 
Figure 13.4 ï LCT #3 Flowsheet ............................................................................................................................137 
Figure 13.5 ï LCT #4 Flowsheet ............................................................................................................................141 
Figure 13.6 ï Jameson Dilution Test Grade-Recovery Curves ..............................................................................152 
Figure 13.7 ï Rougher Tests Schematics ..............................................................................................................158 
Figure 13.8 ï Rougher Results ..............................................................................................................................160 
Figure 13.9 ï Cleaner Tests Schematics ...............................................................................................................161 
Figure 13.10 ï Cleaner Results .............................................................................................................................163 
Figure 14.1 ï 2018 versus 2016 Wireframe Domains in Plan View (3,600 m Level)..............................................172 
Figure 14.2 ï 3D View of 2018 High-Grade (2.0 g/t Au) and Low-Grade (0.8 g/t Au) Wireframe Domains, Looking 
Northeast ...............................................................................................................................................................173 
Figure 14.3 ï 3D View of 2018 High-Grade (2.0 g/t Au) and Low-Grade (0.8 g/t Au) Wireframe Domains, Looking 
West .......................................................................................................................................................................173 
Figure 14.4 ï Histogram of Resource Density Samples .........................................................................................181 
Figure 14.5 ï Box Plot of Resource Density Samples by Domain..........................................................................182 
Figure 14.6 ï High Gold Grade and Classification of Selected Block in the Low-Grade Lower Zone ....................191 
Figure 14.7 ï Capped Gold Composites and Blocks on 3,600 m Level .................................................................193 
Figure 14.8 ï Capped Silver Composites and Blocks on 3,600 m Level ................................................................194 
Figure 14.9 ï Capped Copper Composites and Blocks on 3,600 m Level .............................................................195 
Figure 14.10 ï High-Grade Main Zone Trend Plots and Histograms of Capped Gold Assays vs. Block Grades ...196 
Figure 14.11 ï Low-Grade Main Zone Trend Plots and Histograms of Capped Gold Assays vs. Block Grades ....197 
Figure 14.12 ï Plan View of Block Classification on the 3,600 m Level .................................................................199 
Figure 14.13 ï Cumulative Histogram of Distance to Nearest Sample Grouped by Class .....................................200 
Figure 14.14 ï DSO Volumes Used for Underground Resource Reporting in Plan View.......................................201 
Figure 14.15 ï Waterfall Chart of Tonnage Variance between 2020 and 2023 Measured + Indicated Mineral 
Resources Exclusive of Mineral Reserves .............................................................................................................205 
Figure 14.16 ï Waterfall Chart of Total Contained Gold Variance between 2020 and 2023 Measured + Indicated 
Mineral Resources Exclusive of Mineral Reserves ................................................................................................206 
Figure 14.17 ï Waterfall Chart of Tonnage Variance between 2020 and 2023 Inferred Mineral Resources Exclusive 
of Mineral Reserves ...............................................................................................................................................207 
Figure 14.18 ï Waterfall Chart of Total Contained Gold Variance between 2020 and 2023 Inferred Mineral Resources 
Exclusive of Mineral Reserves ...............................................................................................................................208 
Figure 14.19 ï 3D Isometric View of Drillholes with Sulphur Data .........................................................................210 
Figure 14.20 ï Assay Histograms for Sulphur ........................................................................................................212 
Figure 14.21 ï Sulphur Composites and Blocks on 3,600 m Level ........................................................................216 
Figure 15.1 ï Transverse Stopes with Areas Marked for Longitudinal Access Investigation .................................220 
Figure 15.2 ï ELOS Stability Chart ........................................................................................................................221 
Figure 15.3 ï Stopes by Geotechnical Domain ......................................................................................................222 
Figure 15.4 ï Grade Shell ......................................................................................................................................224 
Figure 15.5 ï Number of Exposed Pastefill Surfaces per Stope ............................................................................224 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page xi 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Figure 16.1 ï Underground Mine Overview ...........................................................................................................227 
Figure 16.2 ï Stope Access Types ........................................................................................................................228 
Figure 16.3 ï Mining Zones Used for Design .........................................................................................................229 
Figure 16.4 ï Schematic Sections of Transversal Long Hole Stope ......................................................................231 
Figure 16.5 ï GMD Geotechnical Domain Map .....................................................................................................234 
Figure 16.6 ï Distribution of Geotechnical Data per Domain .................................................................................235 
Figure 16.7 ï Comparison of Rockmass Quality from Drillcore and Block Model Data ..........................................235 
Figure 16.8 ï Combined Geotechnical Block Model and Domain Data ..................................................................236 
Figure 16.9 ï General In-Situ Stress Conditions ....................................................................................................239 
Figure 16.10 ï Loma Larga Fault Model ................................................................................................................241 
Figure 16.11 ï Matrix Summary of Stope Stability Assessment Results ................................................................244 
Figure 16.12 ï View of Stopes by Geotechnical Domain .......................................................................................245 
Figure 16.13 ï Geotechnical Drillhole Data Available Near the Decline .................................................................247 
Figure 16.14 ï Typical Rockbolt Pattern at Loma Larga ........................................................................................249 
Figure 16.15 ï Ground Support for 3- and 4-way Intersections .............................................................................251 
Figure 16.16 ï General Cablebolt Pattern for Stope Support .................................................................................251 
Figure 16.17 ï Faults to Be Observed Carefully During Mine Development ..........................................................253 
Figure 16.18 ï Development According to Geotechnical Domains ........................................................................254 
Figure 16.19 ï Stability Evaluation of the Central Western Raise ..........................................................................257 
Figure 16.20 ï Portal Location ...............................................................................................................................261 
Figure 16.21 ï Secondary Drive Types Associated with Decline Development .....................................................262 
Figure 16.22 ï Main Ramp General Arrangement .................................................................................................263 
Figure 16.23 ï Ore-Drifts General Arrangement ....................................................................................................264 
Figure 16.24 ï Plan View of Lower Level ï Infrastructures ....................................................................................264 
Figure 16.25 ï Production Graph for FSUO Mine Plan ..........................................................................................267 
Figure 16.26 ï Overview Looking North of the Loma Larga Ventsim Model with Raise Names ............................278 
Figure 16.27 ï Water Inflow Analysis .....................................................................................................................280 
Figure 16.28 ï Simulated Ventilation During Decline Development in the First Year .............................................286 
Figure 16.29 ï Simulated Ventilation in H1 of Year -1 ...........................................................................................287 
Figure 16.30 ï Simulated Ventilation in the Second Half of Year -1.......................................................................288 
Figure 16.31 ï Simulated Ventilation in Year 1 ......................................................................................................289 
Figure 16.32 ï Simulated Ventilation in Year 2 ......................................................................................................290 
Figure 16.33 ï Simulated Ventilation in Year 5 ......................................................................................................290 
Figure 16.34 ï Simulated Ventilation in Year 9 ......................................................................................................291 
Figure 16.35 ï Simulated Ventilation at End of Mine Life .......................................................................................292 
Figure 16.36 ï General Arrangement Drawing for Surface Exhaust Fans .............................................................293 
Figure 16.37 ï Refuge Stations Location Overview ...............................................................................................297 
Figure 16.38 ï Dewatering Network .......................................................................................................................298 
Figure 16.39 ï Mine Dewatering Process Flow Diagram .......................................................................................299 
Figure 16.40 ï Electrical Single Line Diagram .......................................................................................................300 
Figure 16.41 ï Underground Electrical Infrastructure Location ..............................................................................301 
Figure 16.42 ï Underground Paste Distribution System (Plan View) .....................................................................305 
Figure 16.43 ï Underground Paste Distribution System (Elevation View) .............................................................305 
Figure 17.1 ï Simplified Overall Process Flow Diagram ........................................................................................312 
Figure 17.2 ï Metallurgical Data and Model for Copper Recovery and Concentrate Grade ..................................319 
Figure 17.3 ï Gold Deportment to Copper Concentrate .........................................................................................321 
Figure 18.1 ï Overall Mine Site Area (right) and Los Pinos Camp Area (left) Layout ............................................324 
Figure 18.2 ï Overall Site Layout Terrace .............................................................................................................325 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page xii 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Figure 18.3 ï Overall Off-Site (Los Pinos Camp) Layout .......................................................................................326 
Figure 18.4 ï On-Site Roads .................................................................................................................................328 
Figure 18.5 ï Tailings Dewatering and Paste Backfill 3D Model ............................................................................331 
Figure 18.6 ï Tailings Required for Paste and Reporting to FTSF ........................................................................331 
Figure 18.7 ï Tailings Dewatering and Paste Simplified Process Flow ..................................................................333 
Figure 18.8 ï Tailings Dewatering and Paste Plant Location .................................................................................334 
Figure 18.9 ï General Arrangement of Facilities around FTSF ..............................................................................335 
Figure 18.10 ï FTSF General Layout .....................................................................................................................340 
Figure 18.11 ï FTSF Embankment and Seepage Collection Outlet Cross Section ...............................................341 
Figure 18.12 ï Typical Liner System for FTSF Basin and Embankment inside Slopes..........................................342 
Figure 18.13 ï FTSF Underdrain Collection System ..............................................................................................343 
Figure 18.14 ï Conceptual Closure of FTSF ..........................................................................................................344 
Figure 18.15 ï Waste Rock Stockpile ....................................................................................................................346 
Figure 18.16 ï Ore Stockpile .................................................................................................................................347 
Figure 18.17 ï General Contact Water Management Schematic ...........................................................................349 
Figure 18.18 ï Water Balance Diagram .................................................................................................................350 
Figure 18.19 ï Off-Site Infrastructure Domestic Water Intake ................................................................................351 
Figure 18.20 ï Existing Los Pinos Infrastructure ....................................................................................................358 
Figure 18.21 ï Los Pinos New Installations ...........................................................................................................359 
Figure 21.1 ï Project LOM Unit Operating Costs ...................................................................................................412 
Figure 22.1 ï Revenue Profile over the LOM .........................................................................................................422 
Figure 22.2 ï Proportion of Net Revenue Attributable to Concentrate (Left) and Metal (Right) .............................423 
Figure 22.3 ï Annual and Cumulative After-Tax Cash Flows over the Project LOM ..............................................427 
Figure 22.4 ï Sensitivity of After-Tax NPV to Metal Prices, Capex and Opex .......................................................431 
Figure 22.5 ï Sensitivity of After-Tax IRR to Metal Prices, Capex and Opex .........................................................431 
Figure 22.6 ï Variations in Pre-Tax and After Tax NPV with Discount Rate ..........................................................432 
Figure 24.1 ï Project Schedule ..............................................................................................................................436 
Figure 24.2 ï Project Management Organisation Chart .........................................................................................441 

 
 
 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 13 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

1 SUMMARY 

This section should be read in conjunction with, and is subject to, the section entitled 

ñPost-Effective Date Eventsò at the beginning of this Technical Report. 

 

DPM Metals Inc. (formerly Dundee Precious Metals Inc.) (DPM or the Company) is a Canadian-

based international gold mining company with headquarters in Toronto, Ontario, Canada and 

operations and projects located in Bulgaria, Bosnia and Herzegovina, Serbia, and Ecuador. DPM is 

listed on the Toronto Stock Exchange (TSX) (TSX:DPM) and the Australian Stock Exchange as a 

Foreign Exempt Listing (ASX:DPM) (ARBN: 689370894), with headquarters at 150 King Street 

West, Suite 902, Toronto, Ontario M5H 1J9. DPM acquired the Loma Larga development project 

(the Project) through its acquisition of INV Metals Inc. (INV) in July 2021. Subsequent to DPMôs 

acquisition of INV, the Technical Report was reissued to DPM in 2021. 

The Loma Larga Project is located in the country of Ecuador, about 30 km southwest of the city of 

Cuenca and 15 km north of the town of Girón. It comprises concessions covering an area of 

approximately 7,960 ha.  

Loma Larga is a gold-copper-silver deposit classified as a high sulphidation epithermal system and 

alteration is characterised by multiphase injections of hydrothermal fluids strongly controlled by both 

structure and stratigraphy. The deposit is a flat lying to gently western dipping, north-south striking, 

cigar shaped body, which has a strike length of approximately 1,600 m north-south by 120 m to 

400 m east-west and up to 60 m thick, beginning approximately 120 m below surface. 

In 2022, DPM authorised the preparation of a Feasibility Study Update (2022 Update) for the Project 

coordinated by Canadian consulting firm G Mining Services (GMS), in an effort to improve project 

economics through various updates, including but not limited to updates to mine design, process 

plant and site infrastructure. The 2022 Technical Report performed the mine planning and design, 

infrastructure, capital estimation and economic evaluation, and coordinated the overall preparation 

of the 2022 Update. 

In 2023, DPM retained DRA to coordinate the optimisation of various project components of the 

2022 Update, which led to the preparation of a Feasibility Study Update Optimisation (FSUO), 

including but not limited to advancing definition of engineering design and development, 

constructability and operability, completion of trade-off studies, and obtaining updated pricing for 

equipment and contractor packages. 

In 2025, DPM again retained DRA to coordinate the preparation an updated Capex, Opex and 

financial model based on the latest market conditions, based on the design and scope from the 
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FSUO, with some minor changes, leading to the preparation of 2025 Feasibility Study Update 

Technical Report (Technical Report or Report). 

1.1 Mineral Processing and Metallurgical Testing  

Three (3) separate and distinct phases of metallurgical testwork have been conducted on the Loma 

Larga deposit. The first two phases of testwork were conducted in 2006 and 2014 and are referred 

to as historical work. The first program was managed by IAMGOLD in 2006 and the second program 

managed by RPA (now SLR) in 2014 and was used as the basis of design for the Pre-Feasibility 

Study (PFS). The third program (2017 metallurgical testwork program) was managed by INV with 

advisory input from DRA and Promet101. The 2017-2018 metallurgical program formed the basis of 

the 2020 Loma Larga Feasibility Study (FS). 

A significant amount of testwork was conducted to develop a robust and fit for purpose flowsheet for 

the development of the Loma Larga process plant design.  The merits of sequential and bulk flotation 

flowsheets were examined during the program and analysed.  Sufficient testwork has been 

conducted to support the basis of the FS. 

The metallurgical programs concluded that a sequential flotation flowsheet for the recovery of 

separate gold bearing copper and pyrite concentrates is the preferred processing route.  From the 

testwork, grade and recovery relationships for the copper concentrate and an understanding of the 

gold-pyrite concentrate recoveries was determined. 

In 2022 a metallurgical program was conducted using low-grade composites (COMP1 was used for 

metallurgical testing, and COMP2 was prepared for tailings testwork) from available drillhole 

samples collected in 2017. 

The 2022 program is considered confirmatory in nature with respect to the flowsheet selected and 

assessment of process opportunities. Therefore, these tests were considered for reference 

purposes only and as support to the 2017-2018 program and associated design. Due to the limited 

quantity of the ore sample used for the 2022 metallurgical program, the 2017-2018 metallurgical 

program results should still be considered as the basis for the FS. 

It must be noted that the observed metallurgical response of the ore used in the 2022 program 

confirms the ore response and results of the 2017-2018 metallurgical program. 

The objectives of the 2022 test program were as follows: 

 Review the results from of the 2017 testwork. 

 Assess other opportunities with regards to: 

Á Primary grind size impact on ore flotation response. 

Á Rougher concentrate regrind requirements. 
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Á Number of cleaning stages required for gold-copper, and pyrite flotation circuits. 

Á Use of Woodgrove, Jameson, and Hydrofloat technologies. 

Á Evaluation of tailings settling and filtration properties. 

¶ Generate a sample of tailings for Paterson & Cooke tailings testing.  

The objectives of the program have been met and have opened up a potential for several process 

opportunities with regards to the coarser primary grind size (125 µm P80), number of the flotation 

cleaning stages required, and applicability of the advanced flotation technologies. Use of the 

Woodgrove, and Jameson flotation cell technologies were found promising.  

Considering the attractive Capex for the Jameson cell, in July-August 2023 a 122 kg LOM composite 

sample was tested at Base Metallurgical Laboratories (BML). The sample was composited using 

historical drill cores stored on site. The dilution test protocols were applied considering the available 

quantity of ore. Rougher and cleaner conditions were investigated and compared to the conventional 

flotation results. It was found that use of the Jameson technology benefits the rougher circuit with 

improved recoveries and allows for the production of a clean concentrate due to froth washing. 

Cleaner tests suggested the same performance as it was observed for the conventional flotation. 

Considering the Capex advantages determined during the process trade off study conducted in April 

2023, the use of Jameson technology is recommended for both copper and pyrite flotation. Some 

optimisation of the rougher and cleaner conditions as well as variability tests are recommended as 

soon as sufficient fresh sample becomes available.  

1.2 Geology and Mineral Resources  

SLR estimated Mineral Resources for the Loma Larga Project using all drillhole data available as of 

October 31, 2018. This Mineral Resource Estimate was previously updated October 31, 2018, and 

reported in the 2019 Technical Report (DRA, 2019) and readdressed to DPM in 2021 (DRA, 2021). 

No additional drilling has been completed on the Project since the previous estimate. The current 

Mineral Resource estimate incorporates updated metal prices and mining costs, is based on an 

underground mining scenario, and is reported exclusive of Mineral Reserves.  In order to ensure 

that the resources have sufficient spatial continuity, the Mineral Resource estimate was reported 

within underground resource reporting shapes generated in Deswik Stope Optimizer software, 

satisfying the minimum mining size, continuity criteria, and using an NSR cut-off value of US$65/t. 

NSR cut-off values for the Mineral Resources are based on a gold price of US$1,700 per ounce, 

silver price of US$20.00 per ounce, and copper price of US$3.75 per pound. Mineral Resources 

exclusive of Mineral Reserves, as of September 29, 2023, are summarised in Table 1.1. The Mineral 

Resources conform to Canadian Institute of Mining, Metallurgy, Petroleum (CIM) Definition 

Standards for Mineral Resources and Mineral Reserves (CIM (2014) definitions) as incorporated by 

reference in NI 43-101. 
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Table 1.1 ï Mineral Resource Estimate Summary , Effective as of September 29, 2023  

Resource 
Classification  

Tonnage  
(Mt) 

Au 
(g/t) 

Contained 
Au 

(Moz) 

Ag 
(g/t) 

Contained 
Ag 

(Moz) 

Cu 
(%) 

Contained 
Cu 

(Mlb) 

Measured 0.3 4.80 0.05 20.8 0.2 0.23 1.7 

Indicated 5.7 2.79 0.51 21.9 4.0 0.16 19.8 

Measured + 
Indicated  

6.0 2.90 0.56 21.8 4.2 0.16 21.5 

Inferred 2.2 2.54 0.18 37.0 2.7 0.19 9.3 

Notes: 

Å Mineral Resources have been estimated by Katharine Masun, M.Sc., MSA, P. Geo., of SLR, an independent Qualified Person 
as defined by NI 43-101. 

Å CIM (2014) definitions were followed for Mineral Resources. 

Å The Mineral Resources have been reported within underground reporting shapes generated with Deswik Stope Optimizer (DSO) 
using a net smelter return (NSR) cut-off value of US$65/t. 

Å Mineral Resources are estimated using a long-term gold price of US$1,700 per ounce, silver price of US$20 per ounce, and 
copper price of US$3.75 per pound. 

Å Mineral Resources are exclusive of Mineral Reserves. 

Å Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 

Å Average bulk density is 2.71 t/m³. 

Å Numbers may not sum precisely due to rounding. 

 

Three-dimensional (3D) grade shell wireframes were constructed at 2.0 g/t Au (High-Grade Zone) 

and 0.8 g/t Au (Low-Grade Zone). The QP used cross sections, long sections, and plan views to 

interpret and validate the wireframes.  

The Loma Larga High-Grade Zone comprises two (2) mineralised zones: High-Grade Main Zone 

and High-Grade Upper Zone. The Low-Grade Zone comprises two (2) domains: Low-Grade Main 

Zone wireframe domain, which encompasses the High-Grade Main Zone, and Low-Grade Lower 

Zone, which lies below the Low-Grade Main Zone.  

Variography was performed on the 2.0 m Au, Ag, Cu, S, and density composites from the High-

Grade Main Zone and Low-Grade Main Zone. Block grade interpolation was carried out using 

Ordinary Kriging (OK) and the gold grade shell wireframe models were used to constrain the grade 

interpolations. A soft boundary was used between the Low- and High-Grade Main Zones for density 

block interpolation. 

The polymetallic sulphide mineralisation at the Loma Larga deposit contains significant values of 

Au, Ag, and Cu. Therefore, original assays were converted into NSR values (US$ per tonne). The 

NSR values account for parameters such as metal price, metallurgical recoveries, smelter terms 

and refining charges, and transportation costs. For the purposes of developing an NSR cut-off value 

for an underground operation, a total operating cost of US$65/t milled was assumed, which includes 

mining, processing, and general and administrative (G&A) expenses. 
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Apart from the revocation of the Environmental License subsequent to the effective date of this 

Report, the QP is not aware of any other permitting, legal, title, taxation, socio-economic, marketing, 

political, or other relevant factors that could materially affect the Mineral Resource Estimate. The 

QP understands that DPM is considering all its options to rectify the revocation of the environmental 

license, including through active engagement with the government and stakeholders as well as 

evaluation of all legal avenues. The uncertainty with respect to obtaining the required environmental 

license remains a high risk to the Project, including the Mineral Resource Estimate. See ñPost-

Effective Date Eventsò at the beginning of this Report. 

Detailed conclusions related to the Project and deposit geology are contained in Sections 7 and 26. 

1.3 Mineral Reserve Estimate  

The Mineral Reserve Estimate for Loma Larga consists of selected portions of the indicated and 

measured resource that are above a US$75.00/tonne Net Smelter Return (NSR) cut-off value. This 

value was applied when generating the stoping shapes. The mineral reserves for Loma Larga are 

estimated at 12,585,043 tonnes of recoverable and diluted ore grading 4.70 g/t Au, 28.56 g/t Ag, 

and 0.29% Cu. The mineral reserves are comprised of 22% in proven category (2,721,800 tonnes 

grading 6.83 g/t Au, 33.23 g/t Ag and 0.43% Cu) and 78% in probable category (9,863,200 grading 

4.12 g/t Au, 27.35 g/t Ag and 0.25% Cu). Reserves are inclusive of dilution and ore loss. The latest 

NSR value has been added to the DPM-provided block model using Datamine software by Global 

Mine Design Ltd. (GMD) and used for further work in Deswik. 

The Mineral Reserves are based on the mining schedule presented in Section 16. The mineral 

reserves are the stopes and development tonnage (including material above the cut-off and internal 

low-grade dilution) to which dilution and recovery factors explained below are added. 
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Table 1.2 ï Loma Larga Mineral Reserves Estimate Effective as of September 29, 2023  

Ore Category  
Tonne  

(Mt) 

Au 
Grade 

(g/t) 

Contained  
Au 

(Moz) 

Ag 
Grade 

(g/t) 

Contained  
Ag 

(Moz) 

Cu 
Grade 

(%) 

Contained  
Cu 

(Mlb) 

Proven 2.72 6.83 0.60 33.23 2.91 0.43 25.58 

Probable 9.86 4.12 1.31 27.35 8.67 0.25 54.39 

Proven and Probable  12.59 4.70 1.90 28.56 11.58 0.29 79.96 

1. Mineral Reserve is estimated using the Canadian Institute of Mining, Metallurgy and Petroleum (CIM), Estimation of Mineral 
Resources & Mineral Reserves Best Practice Guidelines (Nov 29, 2019) and CIM Definition Standards for Mineral Resources 
& Mineral Reserves, May 19, 2014. 

2. The reference point at which the Mineral Reserves are defined is where the ore is delivered to the crusher. 

3. Mineral Reserves account for unplanned mining dilution and ore loss that varies by orebody dimension and geotechnical 
properties per mining block area. 

4. Mineral Reserves include long hole stopes and development in ore. 

5. Mineral Reserves are reported at an NSR cut-off value of US$75/t for long hole stopes and US$55/t for development in ore. 

6. Mineral Reserves are estimated using average gold price of US$1,500 per ounce, silver price of US$17.00 per ounce, and 
copper price of US$3.25 per pound. 

7. Average bulk density is 2.71 t/m3. 

8. Numbers may not sum precisely due to rounding. 

9. Metallurgical recoveries are not included in the contained values calculation. 

10. The mine design and schedule for the Mineral Reserve Estimation was completed under the supervision of Dr. Lewis Meyer, 
CEng, QMR, FIMMM Associate Principal Engineer at Global Mine Design Ltd., who is a QP as defined under NI 43-101. 

11. Apart from the revocation of the Environmental License subsequent to the effective date of this Report, the QP is not aware of 
any other permitting, legal, title, taxation, socio-economic, marketing, political, or other relevant factors that could materially 
affect the Mineral Reserve Estimate. See ñPost-Effective Date Eventsò at the beginning of this Report. 

 

Mineral Reserves are inclusive of dilution and ore loss. GMD added the latest NSR value to the 

block model supplied by DPM using Datamine software. GMD conducted further work in Deswik 

software. However, GMD relies on information as presented in this Technical Report in relation to 

metallurgical, infrastructure, permitting, legal, title, taxation, socio-economic, marketing or political 

factors.  

Apart from the revocation of the Environmental License subsequent to the effective date of this 

Report, the QP is not aware of any other permitting, legal, title, taxation, socio-economic, marketing, 

political, or other relevant factors that could materially affect the Mineral Reserve Estimate. The QP 

understands that DPM is considering all its options to rectify the revocation of the environmental 

license, including through active engagement with the government and stakeholders as well as 

evaluation of all legal avenues. The uncertainty with respect to obtaining the required environmental 

license remains a high risk to the Project, including the Mineral Reserve Estimate. See ñPost-

Effective Date Eventsò at the beginning of this Report. 

Net changes in tonnes and contained metals from the 2020 to the 2023 Mineral Reserves estimate 

show a decrease of 1,341,4322 in tonnage (1.3 Mt), a reduction of 295,910 ounces of gold (0.3 Moz 

Au), a reduction of 1,690,402 ounces of silver (1.7 Moz Ag) and a reduction of 8.08 million pounds 

of copper (8.08 Mlb Cu). The corresponding percentage changes are a 9.6% decrease in tonnes, 
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and 13.5% reduction in metal content gold, 12.7% in metal content silver and 9.2% in metal 

contained copper. 

1.4 Mining  

1.4.1 MINING METHOD 

The Loma Larga deposit, located in the Western Cordillera mountains at an elevation of 3,800 m in 

Azuay Province, Ecuador, will be developed into an underground operation permitted to mine 

3,400 tonnes per day (t/d), which is equivalent to 1.2 million tonnes per year (Mtpa). The mine will 

be accessed via a surface portal and main decline. There is a total of four (4) ramps connected to 

the decline and five (5) interlevel ramps linking to five (5) production levels (two (2) main levels and 

three (3) smaller levels). Typical vertical spacing between levels is 20 m. 

GMD has fully revised the mine design and schedule for this Project phase, based upon new 

economic factors and an extensive geotechnical evaluation (GMD, 2023). The selected mining 

method is long-hole open stoping, which is a method well suited to the orebody geometry and is 

known for its flexibility and ability to minimise underground development. Most of the stopes will be 

mined overhand (bottom-up) in a continuous mining front and backfilled using cemented paste 

backfill (CPB); however, there are a small number of stopes to be mined under CPB for optimum 

scheduling. Based on the grade, geometry, and continuity of the orebody, as well as development 

access efficiency, the design used a combination of stope accesses: 60% of the stopes have 

transverse access and 40% of the stopes have longitudinal access. 

The orebody was split into three (3) main zones: North, Central, and South. Each orebody zone was 

split further into three (3) mining zones. Dividing the orebody in this manner enables scheduling to 

focus on mining high-grade material as soon as possible. Combining transverse ore development 

for maximum sequence flexibility, with longitudinal ore development where geotechnically feasible, 

has minimised development in waste. Footwall development has also been placed as close as 

possible to the orebody while maintaining geotechnical rules relating to sequencing and pillar offsets. 

The stopes will be formed using long-hole drilling methods, which make use of fan-drilling to 

maximise ore recovery. The slot will be formed by a raiseboring head. A typical production hole will 

be loaded with emulsion and two (2) boosters and detonators. Mucking will be performed using 17 

tonne Load Haul Dump (LHD) machines remotely controlled. Ore material will be transported to the 

nearest stockpile (remuck). The LHDs will transfer ore from the stockpile into 51-tonne trucks for 

transport to the surface ore stockpile. 
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1.4.2 MINE PLAN 

The production graph from the 2023 FSUO mine plan is shown in Figure 1.1 and is described below. 

Figure 1.1 ï Production Graph f rom 2023 FSUO Mine Plan  

 
Source: Global Mine Design, 2023 

Excavation of the portal and development of the main decline commences the mine plan in  

Year -2. Development will reach the ore during Q2 of Year -1 and stope production will begin during 

Q3 of Year -1. The commercial production period is planned to start from Q2 of Year 1 when the 

mine reaches an ore production rate of 2,000 t/d (60% of nameplate capacity). During the ramp-up 

period, the higher-grade zones are targeted, and ore tonnes produced will increase to the steady-

state production rate of 3,400 t/d by Year 2. The higher production rate will be maintained throughout 

the LOM until Year 10, when production begins ramping down due to a reduced number of 

production areas at the end of the mine life. 

1.4.3 VENTILATION 

The mine ventilation system is a mechanised exhaust system, which uses four ventilation raises in 

different combinations during the mine life. A forced air ventilation circuit will be required during 

decline development until the second half of Year -1 when the first ventilation raise is mined. The 

other raises will be commissioned in Year 1, Year 2, and Year 5. When in full production, two (2) 

sets of two (2) fans in parallel will be used (one set per raise), which generate a negative pressure 

underground allowing for fresh air to be drawn through the decline and fresh air raises to supply the 

required volumetric airflow requirements.  
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The Loma Larga Project is to use a variety of diesel-powered underground equipment during the life 

of mine (LOM). The ventilation system is designed to mitigate ventilation risks posed by diesel 

equipment, such as diesel particulate matter. 

1.4.4 UNDERGROUND MINING FLEET 

The underground mining equipment fleet was chosen based on the evaluation of productivity needed 

to achieve the daily production rate 3,400 t/d in steady-state production (achieved in Year 2), 

362.5 days per year, including a mechanical availability of 89% for the trucks, 82% for scoops and 

85% for all the other pieces of equipment. 

Fleet productivities have been based on first principal calculations, benchmarking, supplier 

recommendations and practical experience. Equipment requirements were based on the estimated 

required operating hours in each period and the number of units of each piece of equipment needed 

to meet those hours. 

1.4.5 MINE INFRASTRUCTURE 

Underground mine infrastructure includes the tunnel network, a small underground maintenance 

bay for minor repairs and daily checks, a fuel bay, mine dewatering system infrastructure including 

main pump station, ore and waste stockpiles, ventilation raises and access drives, main substation 

and refuge chamber bays. On surface, there is an explosive magazine, workshop, office, and a dry 

building. The processing facilities are covered separately. 

1.4.6 PASTE BACKFILL 

The proposed mining method requires systematic filling of all stope voids for ground stability and 

extraction of adjacent ore. Cemented Paste Backfill (CPB), Cemented Rock Fill (CRF) and Rock Fill 

(RF) will be placed within the mine voids to manage closure, stabilise stope spans, and minimise 

waste haulage to surface. The principal backfilling method will be CPB made of filtered tailings, 

water, and cement in varying proportions. 

Paste produced in the paste plant will be pumped overland and delivered underground via two (2) 

surface boreholes located directly above the orebody. Once underground, distribution of the paste 

to the various working areas will be accomplished by main trunk line(s) to the level piping and 

eventually to the stope piping.  
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1.5 Recovery Methods  

The process plant design for the Project is based on a robust metallurgical flowsheet to treat ore to 

gold/copper and pyrite concentrates. The flowsheet is based on metallurgical testwork, industry 

standards, information provided by DPM, DRA, vendors and fit for purpose unit operations. 

The Process Design Criteria (PDC) to process a nominal 3,000 t/d of ROM ore from an underground 

mine (increasing to 3,400 t/d in Year 2). 

The process will consist of comminution, gold-copper, and pyrite flotation circuits, concentrate 

dewatering, and load out circuits. The flotation circuit will use Jameson flotation cell technology 

which provides a benefit of reduced Capex through a reduced plant footprint versus conventional 

flotation technology and does not require flotation blowers for air supply. 

Pyrite tailings will be dewatered to produce a filtered tailings product for use at the paste plant for 

the underground mine or stored on surface as filtered tailings. 

The crushing and grinding circuit design is based upon the design throughput requirements and ore 

competency and hardness. The SAG mill sizing is based on achieving the grind size P80 of 75 µm 

required to obtain the required flotation performance as well as the outcomes of the metallurgical 

testwork and mill simulations. 

The design of the flotation circuit is based upon the testwork results of the 2017-2018 SGS testwork 

program. The 2022 and 2023 testwork programs were designed to confirm the results from of the 

2017-2018 testwork and assess a number of the opportunities detailed in Section 13. The results of 

the 2017-2018 locked cycle testwork provided the basis for recovery and grade calculations, and 

residence times.  

The concentrates are dewatered using conventional plate and frame pressure filtration. The filtration 

circuit design is based on standard design practices for the concentrate dewatering as no testwork 

data is yet available. Tailings dewatering will occur in the paste plant described in Section 18. 

1.6 Environmental Studies, Permitting and Social or Community Impact  

The Project is located in the province of Azuay, in the western Andes Mountains, 30 km southwest 

of the city of Cuenca and approximately 15 km north of the town of Girón. The concession area of 

the Project is located in the cantons of Cuenca, Girón and San Fernando. The population in the 

Projectôs area of influence is mainly rural (excluding the city of Cuenca). The results of the social 

baseline study show that the number of people living below the poverty line is above the national 

average. Most of the people work in agriculture and cattle raising. 

The Project site consists of desert plains and rugged valleys, mainly formed by glaciers, with an 

altitude ranging from 3,500 m ASL to 3,960 m ASL. Vegetation is sparse and typical of the Andean 
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region above tree line. Much of the property is covered by Andean páramo, a type of moorland 

vegetation. There are stands of pine on hillsides adjacent to the concessions, most of which were 

planted as part of a forestation project. Terrestrial fauna groups for which baseline data have been 

collected include mammals, amphibians and reptiles, birds, and insects. Aquatic faunal groups for 

which baseline data have been collected include fish and macroinvertebrates. 

An Environmental Impact Assessment (EIA) was prepared for the Project and submitted to the 

Ecuadorian government in April 2021 to initiate the review and approval process. The EIA describes 

the physical, biological, and socio-economic baseline conditions of the Project area. The EIA 

specified the area of influence of the Project (i.e., the geographical area potentially affected), how 

various Project activities could affect the physical, biological, and socio-economic aspects within the 

area of influence, and the potential impacts on the socio-environmental components. Approval of 

the EIA from a technical perspective was granted in April 2024. 

The Environmental Management Plan (EMP) for the Project was developed as part of the EIA. The 

EMP outlines actions required to prevent, mitigate, control, compensate, correct, and repair the 

potential adverse impacts resulting from the Project activities, and presents information regarding 

potential positive impacts of the Project activities. Additionally, the EMP describes the Projectôs 

Monitoring Plan, which was developed to track the effectiveness of the mitigation measures 

proposed in the EIA. The EMP is comprised of nine (9) sub-plans, including the environmental 

monitoring plan for the Project. 

Prior to initiating mining activities, all titleholders must obtain an environmental license, a certificate 

of no impact on water sources, and the order of priority of access to water. All titleholders must also 

make an affidavit swearing that there will be no damage to infrastructure or cultural vestiges, among 

other damages. One (1) year after obtaining the environmental license, the mining companies must 

carry out an environmental compliance audit that allows the State to monitor, supervise, and verify 

compliance with the environmental management plans and applicable environmental regulations. 

Subsequently, environmental compliance audits will be carried out every three (3) years. 

The Environmental License resolution for exploitation activities for the Project was issued by the 

Ministry of Environment, Water, and Ecological Transition (Ministerio del Ambiente, Agua y 

Transición Ecológica de la República del Ecuador ï MAATE for its acronym in Spanish) on 

June 23, 2025 and subsequently revoked by the Government of Ecuador on October 3, 2025. 

During the operations phase, mining companies must submit quarterly environmental monitoring 

and follow-up reports for the exploitation phase, and annual environmental management reports that 

contain information supporting compliance with the EMP and the applicable legislation. 

Due to concerns related to contamination that could be caused by the Project, a legal action was 

filed in the court of Azuay by members of the communities in 2022 resulting in a court ruling on 

August 28, 2023 requesting four (4) additional activities to for the Project to proceed to the next 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 24 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

phase. The ruling obliged MAATE and Ministry of Energy and Mines to perform the following 

activities: i) biotic study in the Quimsacocha national recreation area; ii) water study in the same 

location; iii) environmental consultation; and iv) Indigenous Consultation in the community of 

Escaleras. The biotic study, the water study, and the environmental consultation were already 

finalised and the final reports submitted to the provincial court of Azuay in 2024. The Ministry of 

Energy and Mines officially notified the Azuay Provincial Court of Justice of the completion of the 

Indigenous Consultation in the community of Escaleras in May 2025. 

According to data obtained in the 2024 social baseline survey, the level of poverty due to unmet 

basic needs in the communities within the project's area of influence averages 60%. In this 

socioeconomic context, the population has expectations regarding opportunities associated to local 

development in areas such as direct employment, supply, and, in general, improvement in quality of 

life during the construction and operation phases of the project. In addition, it should be noted that 

migration indicators in the area of influence are, on average, above 33%, which affects community 

dynamics. 

DPM has indicated that it maintains a good relationship with the communities located within the 

social area of influence. The Company has been implementing its social action and development 

plan by supporting activities associated with economic production activities, education, health, 

infrastructure, culture, and recreation.   

In Ecuador the mining license holder must provide a bank guarantee or take out an insurance policy, 

which must remain in force until the total closure of mining operations, to guarantee compliance with 

the EMP. 

1.7 Project Infrastructure  

The Loma Larga Mine site is located close to existing infrastructure (at the town of Girón, a significant 

regional population centre). 

The existing access road from the town of San Gerardo to the mine site will be widened and the 

roadbed upgraded (as part of a separate project). A new 17 km 69 kV power transmission line 

(power provided by the national grid) will be required to cover the Project power requirements.  A 

new 16.5 MW power plant will be constructed to cover any power outages. 

Surface infrastructure (e.g., camp, administrative buildings, water treatment plant) will be required. 

Design will consider modularised and prefabricated buildings to minimise site installation time. 

Tailings production and deposition methods were evaluated, and filtered tailings was the technology 

chosen as the most appropriate for the site. Approximately half of the tailings produced will be stored 

on surface in the filtered tailings storage facility (FTSF), while the remainder will be used as 

cemented paste backfill for the underground mine. Geochemical characterisation of filtered tailings 
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suggests that the material is potentially acid generating (PAG) and has the potential to leach 

constituents of potential concern including metals. The FTSF will consist of a ring-shaped 

downstream expanded embankment that will be fully lined with HDPE geomembrane to avoid 

contact of tailings material with the environment. Any water draining from the facility, along with 

contact water, will be collected and treated to meet Local, International and Industry standards prior 

to release, during operations and closure. The facility will be designed to meet international and 

local guidelines including the Global Industry Standard on Tailings Management (GISTM). 

1.8 Capital and Operating Costs  

1.8.1 CAPITAL COST ESTIMATE 

The Capital Cost Estimate (Capex) consists of direct and indirect capital costs as well as 

contingency. Provisions for sustaining capital are also included. 

DRA developed the Capex for the process plant and plant infrastructure for the Project scope 

described in this Report. External Capex inputs were received as follows: 

 GMD prepared the underground mining costs for the Initial and Sustaining Capex. 

 NewFields prepared the construction quantities for the Filtered Tailings Storage Facility and 

DRA applied rates to complete the Capex. 

 Paterson and Cooke prepared the cost estimate for the Paste Backfill system, where DRA 

only estimated the bulk earthworks, concrete, and structural steel. 

 DPM provided Ownerôs General and Administration Costs, Taxes, Duties, and Closure costs. 

All costs are expressed in United States Dollars (US$) and are based on Q2 2025 pricing (or 

Q3 2023 pricing with escalation added where noted). The Capex is deemed to have an accuracy of 

±15% and was prepared in accordance with the Association for the Advancement of Cost 

Engineering (AACE) Class 3 estimating standard.  

Table 1.3 presents a summary of the initial Capex and Sustaining Capex as distributed over the 

LOM, separately indicated from the initial Capex. All costs related to the area within DRAôs scope 

unless otherwise noted. Ownerôs costs, its contingencies and risk amounts have been included in 

this Capex. 
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Table 1.3 ï Capital Cost Summary (US$ ó000) 

Description  Initial Capex  
Sustaining 

Capex 
Total  

Direct     

1000-Mine General 9,449 - 9,449 

2000-Underground Mine 110,692 41,544 152,236 

3000-Ore Handling 15,663 - 15,663 

4000-Processing Plant 94,252 1,300 95,552 

5000-Filtered Tailings / Water Treatment Facilities 61,224 18,977 80,201 

6000-On-Site Infrastructure, Site-Wide General 48,945 - 48,945 

7000-Off-Site Infrastructure 63,133 4,558 67,691 

Subtotal 403,358 66,379 469,737 

Indirect     

8000-Operational Readiness and Owner's Costs 66,383 - 66,383 

9000-Indirect Costs 75,501 2,014 77,515 

8700- Closure and Rehabilitation2 - 25,211 25,211 

Subtotal 141,884 27,225 169,109 

Contingency     

9900-Project Contingency 47,678 - 47,678 

9930-Contingency - Sustaining Capital - 6,638 6,638 

9940-Contingency - Closure and Rehabilitation - 2,521 2,521 

Subtotal 47,676 9,159 56,837 

Total Major Area Capex  592,920 102,763 695,683 

Notes: 

1. Initial capital and sustaining capital estimates include import duties. 

2. Closure costs do not include non-refundable VAT of $4.2 million. 

3. Numbers may not sum precisely due to rounding. 
 

1.8.2 OPERATING COST ESTIMATE 

A summary of the overall LOM project operating cost estimate (Opex) is presented in Table 1.4 and 

the summary of the unit operating costs over life-of-mine is presented in Figure 1.2. The costs 

presented exclude pre-production operating cost allowances for mining, process and G&A which 

are considered in the capital cost estimate. Labour rates for the study are provided by DPM in 2025. 

Direct employment during operations will total approximately 484 people including mine, 

concentrator, tailings, maintenance, management, and infrastructure. 
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Table 1.4 ï Project LOM Operating Costs by Major Area  

Major Project Area  
LOM Total  

(US$ M) 
LOM Unit Cost 

(US$/t) 

Mining 385 30.57 

Processing 251 19.98 

Filtered Tailings Management 68 5.42 

G&A 135 10.70 

Total Cost  839 66.67 

Numbers may not sum precisely due to rounding. 

 

Figure 1.2 ï Project LOM Unit Operating Costs  

 
Source: DRA, 2025 

1.9 Economic Analysis  

The results of the economic analysis contain forward-looking information as defined by Canadian 

securities legislation. The results rely on inputs that are subject to known and unknown risks, 

uncertainties, and other factors, which may cause actual results to differ materially from those 

presented here. 

The economic analysis is based on the Discounted Cash Flow (DCF) method on a pre-tax and after-

tax basis. The key metrics determined in the analysis are the Net Present Value (NPV) at a discount 

rate of 5%, the Internal Rate of Return (IRR), and the Payback Period. For the purposes of the 

evaluation, it is assumed that the operations are established within a single corporate entity. The 

Project has been evaluated on an unlevered, all-equity basis with a reference date aligned with a 

Final Investment Decision (FID) on the Project.  
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The cash flow model uses inputs from all elements of the Project to provide a comprehensive 

financial projection for the entire Project on an annual basis. All prices and costs are in US dollars 

and accurate as of Q2 2025. No provisions have been made for the effects of inflation. Current 

Ecuadorian tax regulations were used to assess corporate tax liabilities. DPM retained EY Addvalue 

Asesores Cia. Ltda. to review tax calculations for the after-tax economic evaluation of the Project. 

Table 1.5 summarises the key parameters utilised in the financial analysis.  

Table 1.5 ï Economic Analysis Parameters  

Description  Unit  Value 

Macroeconomic Parameters    

Commodity Price   

Gold US$ per oz 1,900.00 

Silver US$ per oz 27.50 

Copper US$ per lb 4.00 

Project Parameters    

Discount Rate % 5.0 

Mine Life years 11 

Mineral Reserve (LOM) Mtpa 12.6 

Grade Mined (LOM average)   

Gold g/t Au 4.7 

Silver g/t Ag 28.6 

Copper % Cu 0.29 

Annual Mill Throughput Mtpa 1.241 

Recovery (LOM average)   

Gold % 89.7 

Silver % 94.8 

Copper % 95.1 

Payability (LOM average)   

Gold % 96.2 

Silver % 81.8 

Copper % 80.5 

Total Payable Metal Production (LOM)   

Gold Moz 1.6 

Silver Moz 9.0 

Copper kt 27.8 

Gold Equivalent5 Moz. Au eq. 1.9 
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Description  Unit  Value 

Average Annual Payable Metal Production (LOM)   

Gold oz 149,170 

Silver oz 814,340 

Copper tonnes 2,527 

Gold Equivalent5 oz Au eq. 172,685 

Government Royalty (NSR) ¹ % 5.0 

Capital Cost Estimate  ²   

Initial Capital US$ M 593 

Sustaining Capital (LOM) US$ M 75 

Closure US$ M 28  

LOM Unit Operating Costs (LOM Average)  ³   

Mining US$/t ore processed 30.6 

Processing US$/t ore processed 20.0 

Paste Backfill US$/t ore processed 5.4 

General & Administrative US$/t ore processed 10.7 

Total Opex  US$/t ore processed 66.7 

Cost Metrics (LOM Average)     

Cash Cost per Tonne of Ore Processed US$/t ore processed 99 

Cash Cost per Ounce of Gold Sold US$/oz payable gold 809 

All-in Sustaining Cost per Ounce of Gold Sold US$/oz payable gold 873 

Notes: 

1.  The Government Royalty is currently under negotiation between DPM and the Ecuadorian Government. A flat NSR 
royalty rate has been used in this analysis. 

2.  Capex is inclusive of applicable import duties and taxes.  

3. Unit Opex numbers are exclusive of applicable import duties, taxes and VAT. 

4.  Cash Cost per Tonne of Ore Processed, Cash Cost per Ounce of Gold Sold, and All-in Sustaining Cost per Ounce of 
Gold Sold are non-GAAP financial measures or ratios. These measures have no standardised meaning under IFRS 
Accounting Standards and may not be comparable to similar measures used by other issuers. As the Project is not in 
production, DPM does not have historical non-GAAP financial measures nor historical comparable measures under 
IFRS, and therefore the foregoing prospective non-GAAP financial measures or ratios may not be reconciled to the 
nearest comparable measures under IFRS. Refer to the ñNon-GAAP Financial Measuresò in Section 2.7 of this Report 
for more information, including a detailed description of each of these measures.  

5. Gold equivalent calculations are based on the metal prices selected for the project: gold price of $1,900/oz, silver price 
of $27.50/oz, and copper price of $4.00/lb. 

6. Numbers may not sum precisely due to rounding. 

 

Based on the assumptions presented in this Report, the results of the economic analysis indicate a 

positive after-tax NPV of US$488 M at a discount rate of 5% and an after-tax IRR of 18.1%. A 

summary of the key financial metrics is presented in Table 1.6.  
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Table 1.6 ï Summary of Project Financial Metrics  

Description  Unit  Pre-Tax  After -Tax  

NPV @ 5% US$ M 627 488 

IRR  % 21.3 18.1 

Payback Period1  Years 2.9 3.4 

Notes: 

1. The Payback Period provided here is from the start of mill operation. 

2. Numbers may not sum precisely due to rounding. 

 

A sensitivity analysis was carried out to assess the impact of variations in metal price, Capex, and 

Opex on the NPV and IRR. The after-tax results of the sensitivity analysis are shown in Figures 1.3 

and 1.4. The NPV and IRR of the Project are most sensitive to variations in the gold price followed 

by Capex and Opex. The Project retains a positive NPV at the lower limit of the price interval tested. 

The IRR is more sensitive to variations in Capex than Opex, as evidenced by the steeper slope of 

the Capex curve in Figure 1.4. The NPV appears to be equally sensitive to variations in Capex and 

Opex. The Project economics display limited sensitivity to the prices of silver and copper as these 

metals make up a relatively small proportion of the overall revenue. Overall, within the limits of 

accuracy of the cost estimates in this study, the Projectôs potential after-tax viability does not seem 

significantly vulnerable to the under-estimation of capital and operating costs up to 20%, when taken 

individually. 

Figure 1.3 ï Sensitivity of After -Tax NPV to Metal Prices, Capex and Opex  

 
Source: DRA, 2025 
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Figure 1.4 ï Sensitivity of After -Tax IRR to Metal Prices, Capex and Opex  

 
Source: DRA, 2025 

1.10 Other Relevant Data and Information  

The DPM Corporate office in Toronto will remain the executive centre for global oversight of all 

mining projects, including the Loma Larga Project. DPM has established an Ecuador registered 

company with the main office in Quito, Ecuador to oversee multiple interests including Loma Larga. 

A project management office located in Cuenca, Ecuador, will function as DPM Ecuador (DPME) 

project office.  

An engineering services company in Canada will be contracted to provide engineering and 

procurement services during the detailed engineering phase of the Project. Process equipment and 

bulk materials will be purchased and competitively sourced with an emphasis placed on bulk 

materials sourced locally from Ecuador. The DPME Ownerôs Construction Management (CM) team 

will accept international shipments at the Ecuador port of entry and provide in-country transport to 

the mine site. Where feasible, the port at Machala will be the designated as the primary port of entry.  

Procurement and contracting for the Project will be directed by DPME to optimise materials and 

services from Ecuador within Azuay Province, including Girón, and San Gerardo. Other local 

communities will be researched to identify local suppliers and contractors as much as possible. 

DPME will oversee the detailed engineering to ensure design integrity, conformance to the process 

design and functional specification and to integrate the overall scope into a successfully constructed, 

commissioned and operating facility. 

Contracts administration will be set-up in the starting months for major contracts bidding, and for 

purchase of long delivery equipment. This Engineering and Procurement (EP) team will develop the 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 32 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

major contracts technical and commercial templates. A DPME contracts administration team has 

been established in-country to coordinate the local contracts and will receive the packages contracts 

management from the EP services provider for field administration. Where Spanish language 

documents are required, the EP services provider will provide those services from their South 

American affiliate.  

DPME CM personnel will mobilise in time to support construction activities and ramp up in 

accordance with the construction schedule. Emphasis will be placed to find and contract a qualified 

underground mining contractor in Ecuador to perform the portal and decline construction. An 

operations camp will be provided at the Project site for early use by selected contractors. All 

construction contractors will provide their own lodging and catering services off site. And in the later 

construction phases, as the operations readiness team ramps up their training, contractors will 

provide their own lodging and associated services from the several nearby towns and the city of 

Cuenca. 

The major activities in the project are illustrated in Figure 1.5.  

Limited activities will occur ahead of this in the pre-commitment phase. The Project critical path, at 

the time of preparation of the FS, runs through the Exploitation agreement, FTSF permit, decline 

and mine development. 

In preparing this Technical Report, the risk management process was continued. Project risk review 

sessions were also concluded. The most significant risks identified for the Project can be 

summarised as follows: 

 Revocation of the environmental license, see ñPost-Effective Date Eventsò at the beginning of 

this Report. 

 Permitting delays. 

 Change in energy strategy due to potential energy shortages or crisis. 

 Delays and disruption due to backlash from local anti-mining groups. 

Risk management activities will continue to be addressed in the execution phase by DPME, and its 

engineering and management consultants. Management procedures will address project, business, 

and event risks. 
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Figure 1.5 ï Project Schedule  

 
* Note: The schedule presented above is intended solely to illustrate the general sequence and estimated durations 
of key Project activities. Estimated finish date of the project and activities are dependent on when, or if, the 
environmental license will be re-granted.  See section entitled ñPost-Effective Date Eventsò at the beginning of this 
Report. 
Source: DRA, 2025 

1.11 Interpretations and Conclusions  

Full details on interpretations and conclusions described below are provided in Section 25. 

1.11.1 GEOLOGY AND RESOURCE DATABASE 

 The results of the quality control (QC) samples, together with the quality assurance/quality 

control (QA/QC) procedures implemented by INV at Loma Larga, provide adequate 

confidence in the data collection and processing, and the assay data is suitable for Mineral 

Resource estimation.  

 Understanding of the Project geology and mineralisation, together with the deposit type, is 

sufficiently well established to support Mineral Resource and Mineral Reserve estimation. 

1.11.2 MINERAL PROCESSING AND METALLURGICAL TESTING 

A significant amount of testwork was conducted to develop a robust and fit for purpose flowsheet for 

the development of the Loma Larga process plant design. The merits of sequential and bulk flotation 

flowsheets were examined during the program and analysed. Sufficient testwork has been 

conducted to support the next phase of the Project. 
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1.11.3 MINERAL RESOURCE 

 Block grade interpolation was carried out using Ordinary Kriging (OK) for gold, silver, copper, 

and density. A 2.0 g/t Au wireframe model (High-Grade Zone) and a 0.8 g/t Au wireframe 

model (Low-Grade Zone) were used to constrain the grade and density interpolations. 

 An NSR cut-off value of US$65/t is appropriate for reporting current Mineral Resources for the 

Project, which is based on the potential production scenario. 

 Mineral Resources are estimated in four (4) zones: the High-Grade Main Zone, which is 

classified as Measured and Indicated Mineral Resources, the High-Grade Upper Zone, which 

is classified as Inferred Mineral Resources, and the Low-Grade Main and Lower Zones, which 

are classified as Indicated and Inferred Mineral Resources. 

 At a US$65/t NSR cut-off value, Measured Mineral Resources are estimated to be 0.3 Mt 

grading 4.80 g/t Au, 20.8 g/t Ag, and 0.23% Cu. Indicated Mineral Resources are estimated to 

be 5.7 Mt grading 2.79 g/t Au, 21.9 g/t Ag, and 0.16% Cu. Inferred Mineral Resources are 

estimated to be 2.2 Mt grading 2.54 g/t Au, 37.0 g/t Ag, and 0.19% Cu. 

 A sulphur block model was added to the Loma Larga Project to support metallurgical 

testwork. The local block grades are not as well supported as the payable metal block grades 

of the current Mineral Resource Estimate. 

1.11.4 RECOVERY METHODS 

The Loma Larga process plant flowsheet and design are robust and allow for the treatment of the 

various ore types that will be encountered over the Project LOM. It is also considered to be 

conventional and fit for purpose of producing separate saleable gold-copper and pyrite concentrates.  

Plant flotation circuit will use Jameson flotation cell technology which provides the benefit of reduced 

Capex through the small footprint and does not require flotation blowers for air supply. 

The design considers one stage of copper cleaner flotation and two stages of pyrite cleaner flotation. 

The design of the Jameson cells selected for the duty accommodates a production increase from 

3,000 to 3,400 t/d without the addition of extra cleaning stage.  

1.11.5 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT 

The following interpretations and conclusions are noted: 

 No known environmental issues were identified by the QP from the information provided by 

DPM for review.  In the QPôs opinion, there are no environmental issues that could materially 

impact the ability to extract the Mineral Resources and Mineral Reserves based on the review 

of the available documentation. 

 DPM maintains an up-to-date record of the legal permits obtained to date and future permits 

to be obtained according to the applicable legislation and regulatory requirements. The 
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environmental permits already approved and future environmental permits to be obtained are 

listed in Table 20.1. 

 The Environmental License resolution for exploitation activities for the Project was issued by 

MAATE on June 23, 2025 and subsequently revoked by the Government of Ecuador on 

October 3, 2025. The viability of the Project is dependent on the granting of the 

Environmental license. 

 DPM developed an environmental permitting schedule listing the main permitting processes 

to be completed ahead of the construction stage and the anticipated timeline.  

 DPM is preparing to restart negotiations with the Ecuadorian Government for the Project 

regarding the Mining Exploitation Agreement between DPM and the Government of Ecuador. 

 Geochemical characterisation studies have been developed for the Project and a water 

management system protective of water quality has been engineered according to the results 

of the geochemical studies and predictions from water quality numerical modelling.  

 The expansion of the public access road from San Gerardo requires land acquisition by DPM, 

which may involve the need for involuntary resettlement of some people living along the road. 

Although it is anticipated that potential resettlement would involve few people, it must be 

properly managed by DPM with close support from the social management team through a 

process that is transparent, equitable, and effective.  

 DPM has adopted several communication mechanisms to inform the public about the Project 

and community development projects. DPM has implemented a consultation and grievance 

mechanism for the communities to provide feedback or file requests, questions, concerns, 

and/or complaints regarding the Project. 

 DPM is working on activities to promote development of local suppliers, grow relationships 

with current and potential local suppliers, generate a supplier database, and promote local 

ventures. The Company has been implementing its social action and development plan by 

supporting activities associated with economic production activities, education, health, 

infrastructure, culture, and recreation. 

 According to information provided by DPM, the Escaleras community is recognised as 

Indigenous by the Ecuadorian government.  

 A conceptual Mine Closure Plan was developed by DPM as part of the EIA. Two (2) years 

prior to the planned completion of the Project (i.e. the operating phase), DPM must submit the 

detailed Mine Closure Plan to the environmental authority for approval. 

1.11.6 ECONOMIC ANALYSIS 

Based on the assumptions presented in this Report, the results of the economic analysis indicate a 

positive after-tax NPV of US$488 M at a discount rate of 5% and an after-tax IRR of 18.1%. The 

sensitivity analysis indicates that the Project economics are most sensitive to the price of gold. The 

Project maintains a positive NPV even at a gold price 20% below the base case of US$1,900/oz. 
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1.12 Recommendations  

Specific recommendations for the Project are summarised below, and full details are provided in 

Section 26 of the Report. 

1.12.1 GEOLOGY 

Ensure that procedures for investigating, correcting, and documenting results of QA/QC 

noncompliance issues such as biases or failures are followed for future planned drillhole programs.  

DPM is currently preparing to restart drilling operations once it receives regulatory permission to do 

so, with an initial 23 kilometres of drilling planned.  Drilling will focus on infilling existing mineral 

resources and extending the mineralisation where the potential exists. 

Additionally, as part of the project engineering requirements, geotechnical and hydrogeological 

drilling is planned to collect information to support the design of the underground and surface 

infrastructure. Furthermore, a series of dedicated metallurgical twin holes are planned to collect 

fresh samples for confirmatory metallurgical testwork as well as pilot scale testing and additional 

variability sampling. The proposed drilling program is presented in Table 1.7. 

Table 1.7 ï Proposed Drilling Program  

Purpose  Drillholes  Meterage  

Plant Site and Ancillary Facilities   

Geotechnical  43 1,245 

Hydrogeological 4 150 

Filtered Tailings Storage Facility   

Geotechnical  6 95 

Hydrogeological 2 120 

Dual Geotech / Hydro 5 85 

Condemnation 5 2,000 

Loma Larga Orebody    

Metallurgical 10 2,310 

Infill / Extension 68 16,600 

Hydrogeological 2 400 

Camp Area    

Geotechnical  5 75 

Total  150 23,080 
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DPM has prepared a budget to support the drilling, analytical and metallurgical testwork 

requirements, which is due to be released once regulatory permission to conduct surface drilling 

activities has been granted.   

1.12.2 MINERAL PROCESSING AND METALLURGICAL TESTING 

 Representative gold-copper and pyrite concentrates, and flotation tailings samples will need 

to be produced in sufficient quantities for filtration testwork to be conducted by potential 

vendors. 

 Ramp up to 3,400 t/d as soon as practicable (de-bottleneck process sub-systems) and 

validate further increases in plant throughput through de-bottlenecking. 

 Evaluate processing lower grade ores to extend the LOM. 

1.12.3 MINERAL RESOURCE 

 Develop an understanding of the work required to support upgrading areas of Indicated 

Mineral Resources in the High-Grade Main Zone to Measured Mineral Resources. 

 Perform additional drilling in the High-Grade Upper Zone and Low-Grade Main and Lower 

Zones to upgrade Inferred to Indicated. 

1.12.4 MINERAL RESERVE ESTIMATE 

 Perform a program of infill drilling once the orebody is reached by the ramp to better delineate 

the limits of the high-grade zones and refine the limits of the orebody. 

1.12.5 RECOVERY METHODS 

 Update the process mass and water balances with new testwork data, mine plan data, and/or 

vendor data when available. 

 Consider equipment consolidation and bundling from reputable equipment manufacturers. 

1.12.6 PROJECT INFRASTRUCTURE 

 Investigate alternative power generation technologies, including but not limited to wind and 

solar. 

 Perform further geotechnical and survey information to progress and optimise designs. 

 Identify specific effluent water treatment requirements based on the geochemical 

characterisation and the preliminary assimilative capacity study. 

 Complete tailings filtration testing to support the FTSF design. 

 Perform geotechnical investigation in borrow areas to assess quality and quantity of available 

sources to produce construction materials. 

 Prepare plans to support construction, operation, maintenance and closure of FTSF. 
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 Prepare documentation and registers to assess and maintain, during the life cycle of the 

FTSF, compliance with GISTM and local Ecuadorian guidelines including the preparation of 

the FTSF construction permit per the guidelines. 

 Update water balance model to incorporate any changes on the mine plan, detailed FTSF fill 

plan, including updates to geochemistry of leachates.  

 Update domestic water distribution to include a second domestic water treatment plant on-

site. Capex reductions can potentially be realised through elimination of pipeline between 

camp and site. 

1.12.7 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT 

 Continue updating the record of current legal permits and future permits to be obtained.  

 Review and update the environmental permitting schedule regularly to ensure adequate time 

frames for regulatory processes are captured and potential risks associated with 

environmental permitting approvals are flagged in a timely manner.  

 Review and update regularly the community engagement plan as social risks requiring 

mitigations change and evolve. 

1.12.8 ECONOMIC ANALYSIS 

 Update Economic Analysis based on the outcome of Exploitation Contract negotiations 

between DPM and the Government of Ecuador, including items such as Production Royalty 

calculations and tax exemptions. 

 Maintain engagement with a tax consultant to ensure that the taxation calculations applied in 

the analysis are aligned with the latest regulations from the Government of Ecuador. 
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2 INTRODUCTION 

DPM Metals Inc. (formerly Dundee Precious Metals Inc.) (DPM or the Company) is a Canadian-

based international gold mining company with headquarters in Toronto, Ontario, Canada and 

operations and projects located in Bulgaria, Bosnia and Herzegovina, Serbia, and Ecuador. DPM is 

listed on the Toronto Stock Exchange (TSX) (TSX:DPM) and the Australian Stock Exchange as a 

Foreign Exempt Listing (ASX:DPM) (ARBN: 689370894), with headquarters at 150 King Street 

West, Suite 902, Toronto, Ontario M5H 1J9. DPM acquired the Loma Larga development project 

(the Project) through its acquisition of INV Metals Inc. (INV) in July 2021. 

The Loma Larga Project is located in the country of Ecuador, about 30 km southwest of the city of 

Cuenca and 15 km north of the town of Girón.  It comprises concessions covering an area of 

approximately 7,960 ha.  

Loma Larga is a gold-copper-silver deposit classified as a high sulphidation epithermal system and 

alteration is characterised by multiphase injections of hydrothermal fluids strongly controlled by both 

structure and stratigraphy. The deposit is a flat lying to gently western dipping, north-south striking, 

cigar shaped body, which has a strike length of approximately 1,600 m north-south by 120 m to 

400 m east-west and up to 60 m thick, beginning approximately 120 m below surface.  

In 2022, DPM authorised the preparation of a Feasibility Study Update (2022 Update) for the Project 

coordinated by Canadian consulting firm G Mining Services (GMS), in an effort to improve project 

economics through various updates, including but not limited to updates to mine design, process 

plant and site infrastructure. The 2022 Report performed the mine planning and design, 

infrastructure, capital estimation and economic evaluation, and coordinated the overall preparation 

of the 2022 Update. 

In 2023, DPM retained DRA to coordinate the optimisation of various project components of the 

2022 Update, which led to the preparation of a Feasibility Study Update Optimisation (FSUO), 

including but not limited to advancing definition of engineering design and development, 

constructability and operability, completion of trade-off studies, and obtaining updated pricing for 

equipment and contractor packages. 

In 2025, DPM again retained DRA to coordinate the preparation an updated Capex, Opex and 

financial model based on the latest market conditions, based on the design and scope from the 

FSUO, with some minor changes, leading to the preparation of a 2025 Feasibility Study Update 

Technical Report (Technical Report or Report). 
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2.1 Study Participants  

DPM retained various Consultants to coordinate the preparation of this Report. More specifically, 

the Consultants listed below provided Qualified Persons (QPs) (as identified in Section 2.2) to 

participate in and to complete Project and Report as described below: 

 DRA Americas Inc. (DRA): review metallurgical testwork, develop design criteria and 

recovery methods, process plant, and related plant infrastructure, as well as compile this 

Report. 

 Global Mine Design Ltd.  (GMD): develop Mineral Reserve Estimate, design the 

underground mine and related mine infrastructure. 

 NewFields Mining & Technical Services LLC (NewFields): design filtered tailings 

management facility. 

 Paterson & Cooke : develop paste backfill design. 

 SLR Consulting (Canada) Ltd.  (SLR): develop Mineral Resource Estimate (MRE) as well as 

environmental studies, permitting, and social impact.  

2.2 List of Qualified Persons  

As described above, the QPs from DRA and other specialised consultants prepared the work in a 

collaborative manner. The QPs are responsible for preparation of this Report, and their roles and 

responsibilities, by Section, are listed in Table 2.1. 

Table 2.1 ï Qualified Persons and their Respective Sections  

Section  Title of Section  Qualified Person(s)  Company  

1 Summary All QPs All 

2 Introduction Ryan Telford DRA 

3 Reliance on Other Experts Ryan Telford DRA 

4 Property Description and Location Ryan Telford DRA 

5 
Accessibility, Climate, Local Resources, 
Infrastructure, and Physiography 

Ryan Telford DRA 

6 History Katharine Masun SLR 

7 Geological Setting and Mineralisation Katharine Masun SLR 

8 Deposit Types Katharine Masun SLR 

9 Exploration Katharine Masun SLR 

10 Drilling Katharine Masun SLR 

11 Sample Preparation, Analyses and Security Katharine Masun SLR 

12 Data Verification Katharine Masun SLR 
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Section  Title of Section  Qualified Person(s)  Company  

13 Mineral Processing and Metallurgical Testing David Frost DRA 

14 Mineral Resource Estimates Katharine Masun SLR 

15 Mineral Reserve Estimates Dr. Lewis Meyer GMD 

16 
Mining Methods  
(except for 16.1 to 16.4, 16.8, and 16.10) 

Dr. Lewis Meyer GMD 

 16.1 General Description Phil Earl GMD 

 16.2 Mining Methods Phil Earl GMD 

 16.3 Geotechnical Considerations Phil Earl GMD 

 16.4 Underground Mine Design Phil Earl GMD 

 16.8 Mine Ventilation Phil Earl GMD 

 16.10 Paste Backfill Leslie Correia Paterson & Cooke 

17 Recovery Methods David Frost DRA 

18 Project Infrastructure (except for 18.6 to 18.9) Ryan Telford DRA 

 18.6 Tailings Dewatering and Paste Plant  Leslie Correia  Paterson & Cooke 

 18.7 Filtered Tailings Storage Facility Carl John Burkhalter NewFields 

 18.8 Waste Rock and Ore Stockpile Carl John Burkhalter NewFields 

 18.9 Water Management Carl John Burkhalter NewFields 

19 Market Studies and Contracts Daniel Gagnon DRA 

20 
Environmental Studies, Permitting and Social or 
Community Impact 

Luis Vasquez SLR 

21 
Capital and Operating Costs 
(except for 21.1.8 and 21.2.4)  

Ryan Telford DRA 

 21.1.8 Capex ï Underground Mine Sean McCarthy GMD 

 21.2.4 Opex ï Underground Mine Operating Costs Sean McCarthy GMD 

22 Economic Analysis Daniel Gagnon DRA 

23 Adjacent Properties Katharine Masun SLR 

24 Other Relevant Data and Information Ryan Telford DRA 

25 Interpretation and Conclusions All QPs All 

26 Recommendations All QPs All 

27 References All QPs All 

 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 42 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

2.3 Site Visits  

Table 2.2 provides details of the personal inspections of the Property by the QPs.  

Table 2.2 ï Site Visit  

Qualified Person  Company  Date of Site Visit  

Ryan Telford DRA February 25, 2025 

David Frost DRA June 27 to 28, 2017 

Daniel Gagnon DRA August 1 to 2, 2017 

Phil Earl GMD August 21 and 24, 2023 

Sean McCarthy GMD August 21 and 24, 2023 

Carl John Burkhalter NewFields April 11, 2022 

Katharine Masun SLR 
February 17 to 20, 2014 
and February 25. 2025 

 

2.4 Effective Date  

The effective date of the Report is May 28, 2025. Apart from the revocation of the Environmental 

License subsequent to the effective date, the QPs are not aware of any material fact or material 

change with respect to the subject matter of this Technical Report that is not presented herein, or 

which the omission to disclose could make this report misleading. 

2.5 Sources of Information  

QP, Ryan Telford, P. Eng. from DRA was the lead author for the Technical Report and for 

supervision and compilation of this Report, in collaboration with the other QPs responsible for 

preparing various portions of this Report.  This Technical Report is inclusive of the work and 

deliverables by and/or under the supervision of all QPs.  

The Project assessments of the QPs were based on maps, published material, pre-existing reports, 

Project development work specifically performed by the Consultants and others, and data, 

professional opinions and published and unpublished material provided by DPM. The QPs reviewed 

all relevant data provided by DPM and/or its agents. The QPs reviewed and evaluated all information 

used to prepare this Report and believe that such information is valid and appropriate considering 

the status of the Project and the purpose for which this Report is prepared. A full listing of references 

is provided in Section 27. The QPs do not disclaim any responsibility for any of this information.  
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2.6 Units and Currency  

In this Report, all currency amounts are in US Dollars ($ or US$), unless specifically stated 

otherwise. Quantities are generally stated in Système international d'unités (SI) units as per 

standard Canadian and international practice, including tonne (t) for mass, and kilometre (km) or 

metre (m) for distance. Abbreviations used in this Report are listed in Section 28. 

2.7 Non-GAAP Financial Measures  

Certain financial measures referred to in this Report are not measures recognised under IFRS 

Accounting Standards (IFRS) and are referred to as non-Generally Accepted Accounting Principles 

(non-GAAP) financial measures or ratios. These measures have no standardised meaning under 

IFRS and may not be comparable to similar measures presented by other companies. These 

measures are intended to provide additional information and should not be considered in isolation 

or as a substitute for measures prepared in accordance with IFRS. 

The non-GAAP financial measures used in this Technical Report and common to the gold mining 

industry are defined below: 

 Cash cost per tonne of ore processed: Cash cost per tonne of ore processed consists of all 

production related expenses including mining, processing, services, filtered tailings and paste 

fill, royalties and general and administrative, divided by the tonnes of ore processed. 

 Cash cost per ounce of gold sold: Cash cost per ounce of gold sold consists of all production 

related expenses including mining, processing, services, filtered tailings and paste fill, 

royalties and general and administrative, plus treatment charges, penalties, transportation 

and other selling costs, net of by-product credits, divided by payable gold ounces. 

 All-in sustaining cost per ounce of gold sold: All-in sustaining cost consists of all production 

related expenses including mining, processing, services, filtered tailings and paste fill, 

royalties and general and administrative, plus treatment charges, penalties, transportation 

and other selling costs, cash outlays for sustaining capital expenditures and leases, and 

rehabilitation-related accretion and amortization expenses, net of by-product credits, divided 

by payable gold ounces. 

Cash cost per tonne of ore processed, Cash cost per ounce of gold sold, and all-in sustaining cost 

per ounce of gold sold capture the important components of the Companyôs production and related 

costs and are used by the Company and investors to monitor cost performance at the Companyôs 

operations.  

As the Project is not in production, the QPs do not have historical non-GAAP financial measures nor 

historical comparable measures under IFRS, and therefore the foregoing prospective non-GAAP 

financial measures or ratios presented may not be reconciled to the nearest comparable measure 

under IFRS. 
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3 RELIANCE ON OTHER EXPERTS 

The QPs have reviewed and analysed data and reports provided by DPM, together with publicly 

available data, drawing its own conclusions augmented by direct field examination. 

The QPs who prepared this Report relied on information provided by experts who are not QPs. The 

QPs believe that it is reasonable to rely on these experts, based on the assumption that the experts 

have the necessary education, professional designations, and relevant experience on matters 

relevant to the technical report. Except as noted below, the QPs do not disclaim any responsibility 

for any of this information. 

For Section 4 QP Ryan Telford (DRA), has relied upon: 

 DPM for information regarding the Project mining concessions and their current legal status 

as discussed in Section 4.4 of this Report.  

QP Ryan Telford (DRA), has not independently verified legal ownership of surface title and 

exploration licenses comprising the Project beyond information that is publicly available or been 

provided by DPM. The Property description presented in this Report is not intended to represent a 

legal, or any other opinion as to title ownership. 

For Section 19, QP Daniel Gagnon (DRA) fully relied upon: 

 Commercial terms Excel Spreadsheet provided by DPM dated April 17, 2025. 

For Section 22, QP Daniel Gagnon (DRA) fully relied upon: 

 Royalty and Taxation memo provided by DPM (DPM retained EY Addvalue Asesores Cia. 

Ltda., based in Quito, to review the tax calculations included in the financial model) via email 

dated May 10, 2025  

The QPs have assumed, and relied on the fact, that all the information and existing technical 

documents listed in the References Section 27 of this Report are accurate and complete in all 

material aspects, but have taken all appropriate steps in their professional judgement to confirm 

same and are not disclaiming any responsibility for this Report except as permitted under applicable 

securities laws. The QPs reserve the right, but will not be obligated, to revise the Report and 

conclusions, if additional information becomes known subsequent to the date of this Report. 
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4 PROPERTY DESCRIPTION AND LOCATION  

4.1 Land Tenure  

4.1.1 MINING CONCESSIONS 

DPM acquired 100% of the company INV Metals Inc. in July 26, 2021 and obtained 100% title to the 

Loma Larga property (Property). The change of name from INVMETALS to DPM materialised 

through a public deed executed before the Twenty-Fifth Notary´s Office of Quito on 

November 10, 2021 and duly registered in the Mercantile Registry of Canton Cuenca in 

December 22, 2021. Previously, INVMETALS had acquired IAMGOLDôs Ecuadorian subsidiary in 

November 2012, which was the former owner of Loma Largaôs mining titles. The change of name 

from IAMGOLD to INVMETALS materialised through a public deed executed before the Sixth 

Notary´s Office of Cuenca on February 28, 2013 and duly registered in the Mercantile Registry of 

Canton Cuenca on December 12, 2013. Loma Largaôs mining concessions, each with an 

approximate initial 30-year term, are presented in Table 4.1 and are depicted in Figure 4.1. 

Table 4.1 ï Initial IAMGOLD Mining Concessions (INV Metals Inc. ï Loma Larga Project)  

Name Code 
Area  
(ha) 

Registered  Expiry  

Cerro Casco 101580 2,572 November 23, 2001 July 1, 2030 

Cristal 102195 2,250 June 5, 2003 July 12, 2032 

Rio Falso 101577 3,208 November 23, 2001 July 1, 2030 

The concessions Cerro Casco, Río Falso and Cristal are located in the province of Azuay, and its 

extension covers three (3) cantons and seven (7) parishes as listed in Table 4.2. 

Table 4.2 ï Political and Administrative Location Initial IAMGOLD Mining Concessions  
(INV Metals Inc. ï Loma Larga Project)  

Province  Canton  Parish  

Azuay 

Cuenca 

Baños 

Tarqui 

Victoria del Portete 

Girón 
Girón 

San Gerardo 

San Fernando 
Chumblín 

San Fernando 
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Figure 4.1 ï Initial IAMGOLD Mining Concessions (INV Metals Inc. ï Loma Larga Project)  

 
Source: Mining Concessions Registered, 2001 and 2003 

To meet the requirement of Article 38 of the Ecuadorian Mining Law and to maintain concessions in 

good standing, DPM has been submitting annual exploration reports for each claim, itemising 

expenditures, exploration activities and the investment plan for the following period. The 

concessions have been most recently validated in March 2025. 

In May 2014, the Company had the right under the Mining Act to submit an application to advance 

the concessions from the initial exploration stage to a four-year advanced exploration stage. The 

companyôs minimum exploration commitment was US$500,000 per year for the period from 2014 to 

2018, which has been met on an annual basis over this period. The property was reduced by 70 ha 

to a revised total of 7,960 ha as required by the application (Table 4.3). 
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Table 4.3 ï Property Size for Economic Evaluation Stage  

Mining 
Concession  

Code 
Current Area  

(ha) 

Cerro Casco 101580 2,552 

Rio Falso 101577 3,168 

Cristal 102195 2,240 

Total  7,960 

 

The government approved the conversion of the Projectôs mining concessions to the advanced 

exploration stage on October 23, 2014, complying with the concession reduction process, as noted 

in the registry of minutes at the Mining Registry on May 4, 2016. In October 2018, the company 

advised the Ministry of Energy and Non-renewable Natural Resources that they were changing from 

Advanced Exploration to Economic Evaluation for the three (3) concessions of the Loma Larga 

Project. 

Through resolutions of the Ministry of Energy and Non-Renewable Natural Resources, granted to 

INV MINERALES ECUADOR S.A. INVMINEC (now DPMECUADOR S.A.) the declaration of term 

extension of the economic evaluation period, of the Cerro Casco, Rio Falso and Cristal concessions, 

for a term of two (2) years, counted from the date of issuance of said resolutions and their 

notification. Said resolutions were duly notarised and registered in the Mining Registry of the Zonal 

Coordination 6 Azuay on July 27, 2021.  

Article 32 of the Mining Law states that the mining title is subject to material division or accumulation, 

with a limit of minimum one (1) mining hectare and maximum 5,000 mining hectares per concession. 

Additionally, Article 39 of the Mining Law states that for the exploitation phase and the subsequent 

signing of the Mining Exploitation Contract, no concession holder may have one (1) or more mining 

titles that together total an area greater than 5,000 mining hectares. 

Consequently, INV MINERALES ECUADOR S.A. INVMINEC (now DPMECUADOR S.A.), 

submitted two (2) requests for the material division of the mining concessions: Cerro Casco (code 

101580) (August 31, 2020) and Río Falso (code 101577) (August 31, 2020). As a result of this 

division, the three (3) concessions (Cerro Casco and Río Falso) divided into seven (7) concessions: 

Cerro Casco (code 101580), Cerro Casco 1 (code 10000908), Cerro Casco 2 (code 10000909), Río 

Falso (code 101577), Río Falso 1 (code 10000923), Río Falso 2 (code 10000924), Río Falso 3 

(code 10000925). The Cristal concession (code 102195) was not materially divided as listed in 

Table 4.4 and is illustrated in Figure 4.2. 
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Table 4.4 ï Size of the Mining Concessions as Result of the Material Division  

Mining 
Concession  

Code 
Current Area  

(ha) 

Cerro Casco 101580 272 

Cerro Casco 1 10000908 425 

Cerro Casco 2 10000909 1,855 

Río Falso 101577 2,015 

Río Falso 1 10000923 48 

Río Falso 2 10000924 1,005 

Río Falso 3 10000925 100 

Cristal 102195 2,240 

Total  7,960 

 

Figure 4.2 ï Size of the Mining Concessions as Result of the Material Division  

 
Source: Mining Concessions Registered, 2021 and 2022 
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Subsequently, on April 27, 2022, DPM submitted an accumulation request for the areas of the mining 

concessions Cerro Casco (code 101580), Río Falso (code 101577), and Cristal (code 102195), to 

create the Cristal concession (code 102195 - Table 4.5) for the exploitation phase of the Loma Larga 

Project.  This request has been approved by resolution No. MEM-CZCS-2022-0169-RM issued by 

the Zonal Coordination No.6 of the Ministry of Energy and Mines dated October 21, 2022 as listed 

in Table 4.6 and depicted in Figure 4.3.  

Table 4.5 ï Cristal Concession (Exploitation Phase ï Loma Larga Project)  

Name Code 
Area 
(ha) 

Registered  Term 

Cristal 102195 4,527 November 14, 2022 
10 years, 7 months, 
and 26 days 

 

Table 4.6 ï Size of the Mining Concessions as Result of Accumulation  

Mining 
Concession  

Code 
Current Area  

(ha) 

Cerro Casco 1 10000908 425 

Cerro Casco 2 10000909 1,855 

Río Falso 1 10000923 48 

Río Falso 2 10000924 1,005 

Río Falso 3 10000925 100 

Cristal 102195 4,527 

Total  7,960 
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Figure 4.3 ï Size of the Mining Concessions as a Result of Accumulation  

 
Source: Mining Concessions Registered, 2021 and 2022 

DPMôs mining concessions intersect with the National System of Protected Areas, Protected Forest 

and Vegetation Areas, State Forest Heritage, and Water Recharge Zone as depicted in Figures 4.4 

and 4.5. These areas are: 

 The Área Nacional de Recreación Quimsacocha (ANRQ) - created on January 25, 2012, by 

Ministerial Agreement No. 007 published in the Official Gazette No. 680 of April 11, 2012. 

This area includes a ñbiological corridorò that overlaps partially the Cerro Casco 1 (code 

10000908) and Rio Falso 1 (code 10000923) concessions. 
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 The Protective Forest and Vegetation El Chorro, 15 Áreas al Interior de la Cuenca del Río 

Paute y Sunsun Yanasacha ï created through Ministerial Agreement No. 12, published in the 

Official Gazette No. 143 of March 4, 2010, with an update on August 3, 2010.State Forest 

Heritage Totoracocha. 

 Water Recharge Zone of the Cuenca Canton. 

DPM is currently in the process of relinquishment of Rio Falso 1 and Cerro Casco 1 mining 

concessions at the Zonal Coordination of the Ministry of Energy and Mines in Cuenca, based on the 

recommendations of the Ministry of Environment, Water and Ecological Transition. 

Current requirements in these areas are focused on protection of the biodiversity, land reclamation, 

use and management of water resources, and research and strengthening of the organisations 

involved in the management of the protected area. It is expected that through the Environmental 

Impact Statement (EIS) review process, the Ministry of Environment and Water will establish specific 

requirements for the Project. 

The Mining Act of Ecuador stipulates that holders of mining concessions must pay an annual ñPatent 

Conservation Feeò for each mining hectare by March in each year. The conservation patent fee from 

the date of the concession is granted up until December 31 in the year the initial exploration period 

expires and is equivalent to 2.5% of a unified minimum wage (equivalent to US$470/month for 2025) 

for each mining hectare. This fee doubles to 5% of the minimum wage per hectare for the advanced 

exploration and economic evaluation periods. During the operational phase of the mining license, 

the fee doubles again to 10%, per hectare per year. 
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Figure 4.4 ï National System of Protected Areas, Protected Forest and Vegetation Areas, 
State Forest Heritage  

 
Source: DPM, 2023 
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Figure 4.5 ï Water Recharge Zone  

 
Source: MAATE, 2022 

4.2 Surface Rights  

In addition to the mining concessions, DPM had previously purchased two (2) areas of surface rights, 

approximately 300 ha, at the Los Pinos Camp area and a 200-ha parcel within the Forestry Reserve 

referred to as Chorro Tasqui. In addition, an easement agreement was entered into with a local 

landowner (Table 4.7). The two (2) land purchases as well as the easement agreements were 

transferred to INV (now DPMECUADOR S.A.) and have been maintained in good standing. 
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Table 4.7 ï Current Surface Rights Agreements (INV Metals Inc. ï Loma Larga Project)  

Date Document  Owner  

March 17, 2006 
Purchase-Sale Public Deed to Mr. Jorge 
Jarrin. 

DPMECUADOR S.A. (previously 
INV Minerales Ecuador S.A.) 

March 8, 2007 
Purchase-Sale Public Deed to Mr. Leonardo 
Castro. 

DPMECUADOR S.A. (previously 
INV Minerales Ecuador S.A., previously 
IAMGOLD ECUADOR S.A. ). 

June 27, 2007 
Easement Agreement (to carry out 
exploration activities in the North 
Concession Cerro Casco) 

Mr. Juan José Mogroveio 

February 16, 2024 

Easement Agreement update (to carry out 
exploration activities in the North 
Concession Cerro Casco, Río Falso and 
Cristal) 

Mrs. Blanca Laura Mogrovejo Mogrovejo 

Mr. Carlos Hugo Mogrovejo Mogrovejo 

Mr. José Antonio Mogrovejo Mogrovejo 

Mrs. María del Cisne Mogrovejo Mogrovejo 

Mr. Víctor Bolívar Mogrovejo Mogrovejo 

Mrs. Cruz Mercedes Mogrovejo Illescas 

4.3 Land Acquisition Strategy  

The Projectôs planned mine infrastructure will be developed within the surface rights already owned 

by DPMECUADOR S.A. No landowner royalties, back-in rights, or other holds on the owned 

properties exists. As a result, there is no need to acquire additional land to develop mine 

infrastructure. However, for the linear components associated with the Project (access road from 

San Gerardo and the 69 kV transmission line), DPM will need to negotiate an easement or land 

purchase for certain areas. DPM has developed a land acquisition strategy and land access strategy 

that incorporates the relevant national legislation and corporate policies. 

The land acquisition and access strategy prioritise achieving easement access agreements through 

a process that is transparent, equitable, and effective. Through this process, DPM will seek to reduce 

the effects caused by the Projectôs easement access requirements. 

IFCôs Performance Standard No. 5 (PS5) on Land Acquisition and Involuntary Resettlement will be 

a guiding principle for obtaining land access. This Performance Standard refers to the management 

of physical and economic involuntary displacement resulting from Project-related land acquisition. 

DPM does not expect any resettlement of houses for the development of the Project. 

PS5 objectives include the following: 

 Land rights and/or assets acquired through expropriation or other compulsory procedures. 

 Land rights and/or assets acquired through negotiated settlements, if expropriation or other 

compulsory processes can be initiated in case negotiation fails. 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 55 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

 Restrictions that result in people experiencing loss of access to land, assets, natural 

resources or livelihoods, irrespective of whether such rights of restriction are acquired through 

negotiation, expropriation, compulsory purchase, or by means of government regulation. 

 Relocation of people without formal, traditional, or recognisable usage rights under national 

laws, who are occupying or utilising land prior to the cut-off date. 

 Displacement of people as a result of Project impacts that render their land or assets 

unusable or inaccessible. 

The proposed land access strategy for the linear components of the Loma Larga Project is structured 

in three (3) phases:  

1. Preparation:  

Á Definition and prioritisation of land access requirements based on the design of linear 

components. 

Á Identification of key risks and impacts. 

Á Definition of the framework that specifies the structure within which individual affected 

landowners and users will be indemnified for the impacts of the right of way acquisition. 

2. Collective Implementation: 

Á Provide information collectively to those affected to make clear the terms and conditions 

that will guide the land access process. 

Á Perform the baseline studies (socio-economic survey of affected households, and the 

land and assets inventory of the propertiesô area affected by the right of way) that are 

required to apply the entitlement framework to each individual landowner.  

3. Individual Implementation:  

Á Negotiation process at the individual household level to arrive at final indemnifying 

agreements. 
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4.4 Permitting   

The Project requires certain permits to allow exploration, construction execution and operational 

phases. These permits are discussed in Section 20.5 of this Report. 

4.5 Royalties  

The Ecuadorian government levies a of 5% royalty on the NSR for production of metallic raw 
materials. 

Refer to Section 22.6 for additional details on Mineral Royalties. 

4.6 Other Significant Factors and Risks  

The QP is not aware of any other significant factors and risks that may affect access, title, or the 

right or ability to perform work on the Project. 
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 
PHYSIOGRAPHY  

5.1 Accessibility  

The Loma Larga Project is located 30 km southwest of the city of Cuenca and approximately 15 km 

north of the town of Girón. The current regional and national infrastructure is adequate to access 

the Project site through a well-established network of existing major ports and roadways. The road 

between San Gerardo and the Project site will be upgraded during the early stages of the Project 

(as part of a separate project) and will be ready to support the operations phase of the Project. 

Access roads and other Project Infrastructure are described in Section 18 of this Report. 

5.2 Ports  

Puerto Bolivar, in Machala, has infrastructure and facilities to serve most of the Project needs for 

importation, construction, and operations phase. Manta Port is the closest regional port which will 

support any oversize and roll-on / roll-off cargo. The port at Machala is sufficient to handle all other 

cargos.  

The copper and pyrite flotation concentrates will be exported from Puerto Bolivar, Machala.  The 

concentrate will be loaded in bulk in standard sea containers.  

5.3 Road Transportation  

The Ministerio de Transporte y Obras Publicas (MTOP) (in English, ñMinistry of Transport and Public 

Worksò) is responsible for issuing permits for the transport of overweight, oversize, high-volume or 

hazardous cargo. A permit will be required for the import of the major equipment for the Loma Larga 

Project.  

There are three (3) main routes between Guayaquil and Project Site and one (1) between Machala 

and the Project Site as shown in Figure 5.1. 

 Option 1 (Blue) ï Guayaquil, La Troncal, Cuenca, Girón (approximately 310 km). 

 Option 2 (Red) ï Guayaquil, Machala, Girón (approximately 300 km). 

 Option 3 (Green) ï Guayaquil, El Cajas National Park, Cuenca, Girón (approximately 

260 km). 

 Option 4 (Orange) ï Machala, Girón (approximately 180 km). 
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Figure 5.1 ï Route  Options Between Guayaquil  / Machala  and Girón  

 
Source: Google Earth, 2022 

DPM will engage with the MTOP during the evaluation and selection of the best route for overweight 

or oversize cargo imported for the Project; and for the export of concentrate from site to Machala ï 

Puerto Bolivar. The road conditions between Guayaquil and San Gerardo are in good condition. A 

road study by Noroccidental indicates that the roads from the site to Machala can be improved to 

accommodate the largest/heaviest anticipated construction loads. However, further studies will be 

made during detailed engineering to ensure that the most economical route regarding infrastructure 

and road/bridge improvements costs, will be selected.  

The road from San Gerardo to the Loma Larga Site is currently in a condition adequate for the work 

that has been performed to date. An upgrade planned for the Project to make it suitable for a mining 

operation is described in Section 18.3 of this Report.  

A staging area will be required in the area of the incoming port. The preferred alternative would be 

to use any of several existing commercial options at secure port storage facilities, located in the 

secure port area, which have their own lifting equipment. Where required, mining equipment can be 

unloaded in San Gerardo and driven to site. 

A staging area will not be required in the local area outside the port. 
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5.4 Climate  

The analysis of the meteorological conditions of the area was based on site and regional climate 

data collected by PROMAS - Universidad del Azuay. The climate data analysis was completed by 

NewFields (2018) using data collected by the meteorological stations. Data from the Quimsacocha 

1 meteorological station was used to provide an indication of the regional air temperature. The 

average annual temperature ranged from a high of 7.5ºC in 2010 to a low of 5.7ºC in 2012 (represent 

values for full years of data available between 2005-2013). The absolute minimum and absolute 

maximum daily air temperatures ranged from a low of -5.3ºC on November 28, 2005, to a high of 

24.2ºC on October 3, 2008. 

Average peak 24-hour precipitation values from three (3) of the meteorological stations were as 

follows: 

 Quimsacocha 1 meteorological station: 31.3 mm. 

 Chanlud meteorological station: 40.2 mm. 

 Labrado meteorological station: 36.4 mm. 

All three (3) sites were on the same order of magnitude with an average from the three (3) sites of 

approximately 36 mm (NewFields, 2018). 

Based on an evaluation of the existing monthly and annual precipitation, there is some uncertainty 

in the long-term average precipitation at the site (NewFields, 2018). Therefore, a conservative 

approach (overestimation) has been used for the purposes of the FS.  

Table 5.1 shows the average estimated monthly and annual site precipitation based on long-term 

monthly precipitation data from Labrado with values increased by 30 percent (%). This 30 %increase 

corresponds to the differences observed between Labrado and Zhuracay Pozas from 2011 to 2014. 

As presented in Table 5.1, the resultant mean precipitation rate is 1,625 mm per year. Actual mean 

annual precipitation could be less and closer to the uncorrected Labrado value of 1,256 mm per 

year; ongoing data collection will allow precipitation estimates to be refined in the future. 

Table 5.1 ï Estimated Mean Monthly and Annual Precipitation at Loma Larga Site  

Month  
Mean 

Precipitation  
(mm) 

January 123 

February 148 

March 173 

April 190 

May 152 
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Month  
Mean 

Precipitation  
(mm) 

June 133 

July 123 

August 94 

September 107 

October 129 

November 129 

December 124 

Annual  1,625 

  Source: NewFields, 2018 

Review of the available data from the Quimsacocha 1 meteorological station (2005 ï 2013) showed 

that wind direction is highly variable and there is no single predominant direction (NewFields, 2018). 

The mean daily wind speed over the entire measurement period was 4.2 m/s, with the maximum 

daily wind speed of 11.9 m/s recorded on October 31, 2011. A wind rose for 2012 data showed that 

winds were recorded as being predominantly from the east-northeast direction (31%) and from east 

(19%) and northeast (16%). The highest wind speeds were from the easterly direction. During the 

period of record, winds were higher than 8 m/s (28.8 km/h) 11.4% of the time and calm (less than 

0.5 m/s) 8.2% of the time. The wind classes 2-4, 4-6 and 6-8 m/s held 68.1% of the wind frequency. 

The mean relative humidity over the entire measurement period of record at the Quimsacocha 1 

meteorological station was 91.7%. 

Daily data of wind speed, temperature, relative humidity, and solar radiation between August 2005 

to October 2015 was used to estimate evaporation (NewFields, 2018). The daily data was used to 

generate average monthly estimates from both the Penman-Monteith and the Hargreaves-Samani 

equations. Using an average of values determined by the two (2) methods; average annual 

evaporation is estimated to be approximately 844 mm with monthly distributions shown in Table 5.2. 

Table 5.2 ï Mean Monthly Potential Evaporation Estimates at Loma Larga Site  

Month  
Mean 

Evaporation  
(mm) 

January 73.7 

February 70.2 

March 77.8 

April 64.7 

May 65.3 
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Month  
Mean 

Evaporation  
(mm) 

June 56.6 

July 58.0 

August 60.8 

September 73.4 

October 83.0 

November 80.1 

December 80.9 

Annual  844.2 

5.5 Local Resources  

The Project can attract resources from the surrounding local communities, including San Gerardo, 

Chumblin, San Fernando, and Victoria del Portete. A baseline study has been completed to 

understand businesses and individuals that may be interested and/or able to support the Loma 

Larga (Propraxis, 2018). DPM is incorporating this information and engaging with the local 

communities as the Project advances. 

5.6 Infrastructure  

There is currently a minimal amount of infrastructure on the property mainly consisting of several 

manmade water ponds / reservoirs for storage and treatment of water, a nursery which is used to 

grow fauna and flora for present and future rehabilitation purposes, and buildings used for the 

temporary storage of cores. The north-south access road, which has been deemed a public road by 

the government, extends all the way past the future portal entrance and up to the mine concession 

above the orebody. 

In addition, there is a small camp at Los Pinos that can house currently 30 people including office 

space and there is an existing 12.7 kV single-phase electrical line power source from the local grid. 

There is also limited cellular and Wi-Fi service that will be upgraded as the Project advances. 

5.7 Physiography  

The property of Loma Larga is located within the Western Cordillera of the Andes, which is made 

up of a series of narrow lands, oriented in a north-easterly direction. The Project is located in the 

southern part of the Chaucha continental terrain, in the physiographic province of the Western 

Cordillera. The terrain is composed of volcanic rocks from the Tertiary continental arc deposited on 

marine sedimentary rocks to fluvial from the Upper Cretaceous, which in turn were deposited on 

metamorphic rocks in the Paleozoic and Mesozoic bases. 
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The physiography at the Project consists of desert plains and rugged valleys, mainly formed by 

glaciers, with an altitude ranging from 3,500 m above msl to 3,960 m above msl.  

Vegetation is sparse and typical of the Andean region above tree line. Much of the Property is 

covered by Andean ñparamoò, a type of moorland vegetation consisting mainly of coarse grasses 

(Calamagrostis sp.), Pads (Plantago sp.), and upper montane forest. There are stands of pine on 

hillsides adjacent to the concessions, most of which were planted as part of a forestation project. 
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6 HISTORY 

This is an update of the Loma Larga FS dated April 8, 2020, issued on November 29, 2021, and 

filed on SEDAR+.  

6.1 Prior Ownership, Exploration, and Development History  

Exploration activity began in the area in the late 1970s when a United Nations survey identified the 

Tasqui and Jordanita base metal stream sediment geochemical anomalies 5 km south of the margin 

of the Quimsacocha caldera.  

In 1991, the property was acquired by COGEMA (now Orano), which completed 2,944 m of diamond 

drilling in 17 holes on vein and disseminated targets. COGEMA entered into a joint venture with 

Newmont Mining Corporation (Newmont) and TVX Gold Inc. in 1993. Newmont, as field operator, 

drilled 82 holes totalling 7,581 m. With the average hole being less than 100 m deep, the drill 

program failed to reach the levels of the Loma Larga deposit. The flat-lying nature of the target 

mineralisation was not recognised. The best intersection reported was 83 g/t Au and 316 g/t Ag over 

2 m and the joint venture was dissolved.  

COGEMA entered into an option agreement with IAMGOLD in 1999. However, no work on the 

property was carried out for several years. In 2004, IAMGOLD resumed exploration activities, drilling 

a total of 65,117 m across 280 drill holes, leading to the discovery of the Loma Larga deposit in 2004 

(IAMGOLD, 2009).  

In April 2008, the Constituent Assembly of Ecuador passed a mandate to revise mining laws. The 

Ecuadorian Ministry of Mines and Petroleum issued a 180-day suspension of all mining and 

exploration activity while laws were being revised.  

In October 2008, a new Ecuadorian Constitution was approved which established that non-

renewable resources, such as mineral and petroleum deposits, could only be produced in strict 

compliance with the environmental principles set forth in the Constitution. Resumption of mining 

activities was granted by the Ministry of Non-Renewable Natural Resources of Ecuador on February 

14, 2011.  

Following a competitive bidding process in 2011, INV was selected by IAMGOLD to exclusively 

negotiate a purchase agreement. On June 20, 2012, INV entered into a share purchase agreement 

with IAMGOLD and its two (2) subsidiaries, AGEM Ltd. and Repadre Capital (BVI) Inc., to purchase 

a 100% interest in IAMGOLD Ecuador S.A. The transaction closed on November 14, 2012. The 

subsidiary was renamed INV Minerales Ecuador S.A in January 2014.  

After the acquisition of the Project, INV initiated a 12-hole drill campaign which included seven (7) 

holes to test step-out targets to extend the deposit, three (3) deeper holes to test for stacked lenses 
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at depth, and two (2) holes drilled to obtain core samples for metallurgical testing. The program 

totalled 3,684.7 m.  

Exploration activities to date at Loma Larga have been focused within the Rio Falso concession with 

the objective being drilling, core collection, logging and testing of drill samples to understand and 

evaluate the potential mineral resource and establish the technical, environmental, and economic 

conditions that must be considered in the evaluation of a potential mine.  

A Technical Report on the Loma Larga Project, Azuay Province, Ecuador, dated August 29, 2016 

(2016 Technical Report) was published supporting a pre-feasibility study in 2016 that envisaged 

operating the mine at a throughput of approximately 3,000 t/d.  

Geotechnical, hydrological, and exploration drilling was performed by INV in 2016-2017. A total of 

6,978.21 m were drilled in 32 drillholes.  

As a result of this drill program, an indication of the presence of multiple feeder zones along the 

north south length of the deposit were identified.  

In 2018, Western Mining Services (WMS) completed a project assessment and target study on Loma 

Larga (Western Mining Services, 2018). Following a review of the Project geology, geochemistry, 

and geophysics, WMS identified and prioritised nine (9) targets within INV concessions for future 

exploration programs.  

A Technical Report on the Loma Larga Project, Azuay Province, Ecuador, dated January 11, 2019 

(2019 Technical Report) supporting a feasibility study was published on January 14, 2019, that 

supported the 2016 Technical Report throughput of approximately 3,000 t/d.  

A Technical Report on the Loma Larga Project, Azuay Province, Ecuador, dated April 8, 2020 (2020 

Technical Report) was filed by INV, supporting its updated feasibility study. The feasibility study was 

based on an updated LOM plan and mineral reserves, updated costs, contained various layout 

changes and relocation of the filtered tailings storage facility compared to the 2019 Feasibility Study. 

In July 2021, Dundee Precious Metals (DPM), DPM acquired ownership of all the shares of INV, 

and changed the name of its now wholly owned INV subsidiary to DPM Ecuador Holdings Inc. 

(DPME) in October 2021. The 2020 Technical Report was readdressed to DPM and published on 

November 29, 2021, to support its own disclosure. No further changes were made to the 2020 

Technical Report beyond addressing it to DPM, inserting references to DPM and other necessary 

updates where appropriate. 

Following its acquisition, DPM initiated a drilling program on the Loma Larga Project in early 2022. 

Drilling was paused at the end of February 2022 as a result of the Action filed against the 

Government Ministry of Environment (known as Ministerio del Ambiente, Agua y Transición 

Ecológica de la República del Ecuador (MAATE)) and Ministry of Energy and Mines by certain non-
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government organisations and local agencies. Drilling activities remain paused, pending the 

resolution of the court process. 

In 2022 and 2023, limited metallurgical testwork was completed on existing core samples (drilled 

prior to the pause indicated above) to help provide further process definition. Section 13 contains 

more details of this testwork. 

DPME has completed its EIS by Ecuadorian standards and has obtained final approval in April 2024. 

The environmental license is subject to DPME's compliance with the court's appeal ruling; by 

December 2024, the biotic report, water report, and Environmental Consultation in direct influence 

area of the Loma Larga project were delivered to the court with a 78% acceptance rate.  

Environmental License No. MAATE-SUIA-LA-SCA-2024-00001 for the 69 kV electrical transmission 

line was granted on April 23, 2024. 

6.2 Historical Mineral Resource Estimates  

INV Metals prepared previous Mineral Resource Estimates on the Project prior to acquisition by 

DPM in 2021. These estimates have been superseded and not considered significant for the 

purposes of this Technical Report.  
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7 GEOLOGICAL SETTING AND MINERALISATION  

This is an update of the Loma Larga FS dated April 8, 2020, issued on November 29, 2021, and 

filed on SEDAR+.  

7.1 Regional Geology  

Ecuador can be subdivided into a number of distinct physiographic provinces, which broadly 

coincide with the subdivision of the crust into several terranes (Figure 7.1) (MacDonald et al., 2013).  

The Loma Larga property is located within the Ecuadorian cordillera, which consists of a number of 

narrow, north to northeast trending terranes which were formed during the separation of the Central 

and South American plates and accreted onto the Amazon Craton from the Late Jurassic to Eocene 

(Chiaradia, 2004). Most of the terranes extend for several hundreds of kilometres in a north-

northeast direction and are only a few tens of kilometres wide. These terranes are separated by 

deep north-northeast trending faults and were created during the Tertiary and Quaternary periods 

by subduction related continental arc magmatism and reactivation of the terrane bounding faults. 

The Project lies in the southern part of the Chaucha continental terrane, in the Western Cordilleran 

physiographic province, as shown in Figure 7.2.  

These fault zones are interpreted to have been active during the entire evolution of the intervening 

basin. During each reactivation phase, fault movements influenced the location of some intrusive 

and subvolcanic bodies while some acted as channels for the mineralising hydrothermal fluids. 

The Chaucha terrane consists of Tertiary continental arc volcanic rocks deposited upon Cretaceous 

marine to fluvial sedimentary rocks, which in turn were deposited on basement Paleozoic and 

Mesozoic metamorphic rocks (MacDonald et al., 2010). 
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Figure 7.1 ï Major Terranes of Ecuador  

 
Source: Modified from MacDonald et al., 2012 
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Figure 7.2 ï Regional Geology  

 
Source: Modified from MacDonald et al., 2012 

7.2 Local and Property Geology  

The Loma Larga property is located between the Gañarin fault to the northwest and the Girón fault 

to the southeast. A collapsed caldera structure, 4 km in diameter, the remnant of an eroded 

stratovolcano, lies along (and probably emplaced and controlled by) the Gañarin fault and 400 m 

west of the main Loma Larga mineralisation. The caldera is underlain by late felsic domes and is cut 

by a multiphase diatreme. The north-south trending Rio Falso fault, which appears to be a conjugate 

fault linking the Gañarin and Girón faults, is the locus for alteration and mineralising fluids  

(Figure 7.2 and Figure 7.3).  

The property and immediate surrounding area are mostly underlain by Upper Miocene volcanic and 

volcaniclastic rocks, of the Turi, Turupamba, Quimsacocha, and Tarqui formations (Scott Wilson 

RPA, 2006) (Figure 7.2 and Figure 7.3). These formations are flat lying to gently dipping and usually 

do not outcrop on the property. The outcrops that are exposed form a radial pattern around the 

caldera and gently dip away from it to the south and east. 
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The property is largely underlain by the Quimsacocha Formation which hosts the Loma Larga 

deposit and consists of alternating andesitic banded lava flows with phenocrysts of fresh plagioclase 

and andesite tuffs and breccias, distributed radially only around the outside of the caldera. The 

Quimsacocha Formation overlies the Turi Formation which consists of tuffaceous breccias, 

conglomerates, and sandstones with a high content of andesitic clasts and occasional clasts of 

tuffaceous breccia.  

The Turupamba Formation is composed of rhyolitic to dacitic tuffs with a lesser number of lapilli tuffs 

and appears to be the result of numerous minor ash falls with periods of fluvial and lacustrine 

sedimentation. In the immediate surrounding area and bordering the Quimsacocha Formation is the 

Saraguro Group to the north, the Tarqui Formation to the east, and the Turupamba Formation to 

west.  

The Saraguro Group consists of andesitic to rhyolitic pyroclastics, lava flows and volcaniclastics as 

well as subordinate rocks. 

The Turupamba Formation is composed of rhyolitic to dacitic tuffs with a lesser amount of lapilli tuffs. 

The Turupamba Formation appears to be the result of numerous minor ashes falls with periods of 

fluvial and lacustrine sedimentation. 

The Tarqui Formation overlies the Turi Formation. It unconformably overlies all older formations and 

has a maximum thickness of 400 m. Near the Loma Larga deposit, the Tarqui Formation mostly 

consists of strongly weathered quartz phyric rhyolite tuffs. In contrast, further north the unit is mainly 

composed of thinly banded tuffs, tuffaceous sandstones, and conglomerates. Plant remnants and 

coal are also common. 

Following caldera collapse, a post-mineralisation volcanic intrusive event occurred, resulting in 

dacitic to rhyolitic domes and quartz-feldspar porphyritic dacite cryptodomes, emplaced into and 

around the caldera in the Pliocene. Accompanying these lithologies are caldera collapse related 

breccias and diatreme breccias, which locally contain mineralised clasts. 

Much of the surface of the property is composed of Pliocene and Quaternary alluvial debris, glacial 

moraine, and lacustrine deposits. 
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Figure 7.3 ï Property Geology  
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7.3 Mineralisation  

At Loma Larga, like in most typical high sulphidation epithermal systems, alteration is characterised 

by multiphase injections of hydrothermal fluids strongly controlled by both structure and stratigraphy. 

The alteration-mineralising event is characterised by an early alteration phase caused by a strong 

inflow of volatile, acidic fluids which cooled progressively and were neutralised by their reaction with 

country rock, leading to the formation of silicified layers surrounded by alteration halos of clay 

minerals, while the sulphides and gangue minerals associated with the mineralisation were 

deposited by later fluids inside the silicified bodies (IAMGOLD, 2008). 

The majority of the limited amount of outcrop exposed at Loma Larga exhibits silica alteration, due 

to its resistance to weathering. In epithermal environments the silica alteration displays evidence of 

hot acidic leaching. Multiple types of silica alteration occur at Loma Larga, including vuggy, sugary, 

banded, fracture fill, and hydraulic breccia (MacDonald, 2010). 

Alteration can be seen to be structurally controlled as it typically occurs as silica ribs mimicking fault 

locations and orientations. The most significant alteration zone, host to the deposit, is coincident 

with the north-trending Rio Falso fault, extending for over 8 km north-south, along the eastern edge 

of the collapsed caldera. This long, linear zone contains multiple large pods of silica alteration 

ranging up to 2 km in east to west width. The location of the Rio Falso fault suggests that it was 

coeval with or postdates the caldera collapse (MacDonald, 2010).  

The silica alteration is surrounded by varying widths of a halo of argillic alteration, grading from 

higher to lower temperature mineral assemblages including pyrophyllite, alunite, dickite, kaolinite, 

illite, and smectite. 

The high sulphidation epithermal gold-copper-silver mineralisation in the Loma Larga deposit is also 

stratigraphically controlled as it occurs at lithological contacts between Quimsacocha Formation 

andesitic lavas and tuffs and reaches greater thickness in the more permeable tuffs. The deposit is 

a flat lying to gently western dipping (less than ten degrees), north-south striking, cigar shaped body, 

which has a strike length of approximately 1,600 m north-south by 120 m to 400 m east-west and 

up to 60 m thick, beginning approximately 120 m below surface (cross-section in Figure 7.4 and 

long section in Figure 7.5). It also dips slightly to the north, such that the mineralised zone is closer 

to surface at the south end. Resources are defined as a smaller, higher-grade subset within this 

mineralisation. 

Mineralised zones are characterised by multiple brecciation and open-space filling events and 

sulphides such as pyrite, enargite, covellite, chalcopyrite, and luzonite or, at lower sulphidation 

states, tennantite and tetrahedrite. Higher grade intervals typically coincide with increased amounts 

of enargite, minor barite, and intense hydraulic brecciation that contains subrounded to rounded 

silicified fragments. Visible gold is rare. Gold mineralisation is found, for the most part, in one of the 

following mineralogical assemblages: (a) vuggy silica plus fine-grained pyrite and enargite; (b) 
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massive pyrite, including a brilliant arsenical pyrite; or (c) vuggy silica with grey silica banding, 

sulphide space-filling and banded pyrite. Very fine-grained pyrite is dominant in semi-massive to 

massive zones and is interpreted to have formed earlier than coarser fracture and vug-filling pyrite 

(MacDonald, 2010). 

The focus of mineralisation occurs at approximately 3,610 m (± 30 m) elevation, where structural 

feeder zone(s) intersected a permeable tuff horizon that was acid leached. There is an upper barren 

silicic lithocap, locally indicative of steam heated alteration, which is typically barren of 

mineralisation, although there is an outcrop exposure of this zone that contains minor, fine visible 

gold (MacDonald, 2010). Silica textures within the upper zone range from sugary, to two-phase, 

massive, vuggy, and laminated, while the main body centred at 3,610 m exhibits either massive or 

vuggy silica with intense brecciation in the core and pervasive veinlet and vug infilling alunite 

alteration. A third lower silicified horizon described below is primarily vuggy in nature 

(MacDonald, 2010). 

Drilling has led to the recognition of a third, deeper zone of residual quartz, below approximately 

3,550 m elevation. This horizon is typically 20 m in thickness but is locally thicker. Because these 

deeper intersections can be correlated between several drillholes and sections, INV has interpreted 

the zone as a polylithic tuffaceous horizon (as opposed to a vertical feeder); mineralisation is 

typically 10 to 20 m thick with gold grades of 1.0 g/t to 3.0 g/t. IAMGOLDôs drilling on many sections 

stopped within 10 to 20 m of passing through the main zone, leaving the third horizon and potentially 

deeper ones virtually untested. 

There may be multiple feeder structures along the north-south length of the deposit, possibly 

associated with north-northeast trending en-echelon structures (Hedenquist, 2013). It is interpreted 

that at least two (2) vertical to sub-vertical feeder zones occur in the central to eastern part of the 

deposit, in the vicinity of IAMGOLDôs discovery hole IQD-122 (9.2 g/t Au over 102 m). Above this 

thick, high-grade zone, there is an upper lens of mineralisation that is included in the current 

resource as inferred based on the limited number of drillholes intersecting it. Significant drillhole 

intersections in the Loma Larga upper lens include 24.0 g/t Au over 9.0 m in drillhole IQD124 and 

8.4 g/t Au over 30.7 m in drillhole IQD152501. 
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Figure 7.4 ï Cross -Section of Loma Larga Deposit, Looking Northeast  

 
Source: Modified from MacDonald et al., 2012 

Figure 7.5 ï Longitudinal Section of Loma Larga Deposit, Looking East  

 
Source: Modified from MacDonald et al., 2012 
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The presence of copper mineralised porphyry fragments within the diatreme exposed approximately 

1 km to the northwest of the current northern margin of the deposit, along with the zonation of 

decreasing copper in the deposit from north to south, suggests that the causative intrusion that drove 

the hydrothermal system is located to the north, and that fluid flow was from north to south. This is 

consistent with observation of chalcocite and chalcopyrite associated with stockworks of veinlets at 

depth in the north (Hedenquist, 2013). Evidence for a deeper porphyry copper-gold deposit is 

suggested by the following observations: 

 Quartz veinlets with centre lines and margins of chalcocite to the north (IQD-109, 

approximately 317 m to 343 m at 2.02 g/t Au and 0.14% Cu as chalcocite; as values of less 

than 100 ppm). 

 High Cu/As ratios to the north, i.e., enargite and tennantite poor despite Cu values greater 

than 0.1 wt%, suggesting the presence of chalcocite and/or chalcopyrite. 

 Broad illite-pyrite alteration with disseminated magnetite plus pyrite ± magnetite veinlets 

associated with a fragmental intrusion. 

 The diatreme to the northwest, on the eastern margin of the caldera, which contains quartz-

feldspar porphyry fragments plus potassic and phyllic-altered clasts with anomalous copper 

(up to 0.1% Cu) and gold (up to 0.5 g/t Au), associated with quartz ± magnetite ± pyrite 

veinlets with disseminated magnetite, chalcopyrite, chalcocite, covellite, and molybdenite 

(Hedenquist, 2013). 

There are multiple exploration targets. For example, INVôs 2013 drillhole LLD-367 intersected 4.9 g/t 

Au, 48.7 g/t Ag, and 0.51% Cu over a core length of 25.1 m, including 11.9 g/t Au, 78.7 g/t Ag, and 

0.33% Cu over 6.2 m. This intersection is located approximately 165 m north of the northern limits 

of the current Loma Larga Mineral Resource. Additional drilling completed in 2016 and 2017 

investigated the extent of mineralisation north and west of the currently defined resource at Loma 

Larga.  

In 2018, Western Mining Services (WMS) completed a project assessment and target study on Loma 

Larga (Western Mining Services, 2018). Following a review of the Project geology, geochemistry, 

and geophysics, WMS identified and prioritised nine (9) targets within INV concessions. The targets 

include eight (8) high sulphidation style Au-Cu targets to the north, east, west, and south of Loma 

Larga, and one (1) low sulphidation style Au-Ag target to the west of the orebody. WMS also 

identified the opportunity to discover a porphyry style Au-Cu deposit at depth to the east of the 

Quimsacocha crater, proximate to the Loma Larga deposit. Further to the study, WMS provided 

rough estimates of the size of the potential discoveries within each target area and provided 

recommendations to better define targets and improve exploration effectiveness. 

The isolated gold- and coper-rich drillhole intersections between 3,550 m and 3,500 m elevation 

constitute high grade mineralisation that may be hosted within a structurally related feeder zone, as 
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at shallower depths, rather than being associated with the lower silicic horizon. Further north, similar 

high-grade intervals that have been intersected at approximately 3,600 m elevation have yet to be 

tested at depth for possible structural control. 

In addition to the deeper high-grade zones that have yet to be tested for their potential depth extent, 

there are also shallower high-grade zones that have not yet been tested. It is anticipated that drilling 

scissor holes would define their potential depth extent and determine if the high-grades are hosted 

in structurally related feeder zones. This includes, for example, IQD-323 with 2.7 m of approximately 

77 g/t Au, 89 g/t Ag, and 7.2% Cu at approximately 3,630 m elevation, at the base of the silicic zone.  

In 2017, INV completed several drillholes along the western margin of the Loma Larga deposit. 

Further drilling is however recommended to define and constrain the margins of the mineralisation, 

which remains open. In addition, deeper drilling is needed to define a horizon at approximately 

3,550 m elevation.  

The indications of porphyry potential at depth in the north, including veinlet stockwork with copper 

sulphides, is consistent with the lithocap alteration and high sulphidation-state sulphides of Loma 

Larga; the location of the intrusive centre of the porphyry and its depth remain to be determined by 

further study, and eventual drill testing. 

South of the southern extent of the current Loma Larga Mineral Resource there is a silver-rich zone 

with drillhole IQD-265 intersecting 2.4 m of 3,180 g/t Ag, 0.2 g/t Au, and 0.1% Cu, near the base of 

the silicic zone, under the main mineralised horizon. The silver-to-gold ratio for the resources is 

approximately 10 to 1, or less, whereas the silver-rich intervals in IQD-263 and 265 are two hundred-

to-one, or higher. Sections to the north of the currently defined deposit also have high silver-to-gold 

ratio intersections. For example, drillhole IQD-269 intersects four (4) metres of 896 g/t Ag and 1.3 

g/t Au, and drillhole IQD-269 intersects five (5) metres of 566 g/t Ag and 3.8 g/t Au. The two (2) 

drillholes intersect 0.3% Cu and 0.6% Cu, respectively. Given the uncertain mineralogy responsible 

for the high silver-to-gold ratio and resulting high-grades, INV commissioned Inspectorate Services 

Peru S.A. to carry out a mineralogical study using optical microscopy and electronic scanning. This 

study determined that the silver species present include silver sulphides (argentite - acanthite), 

sulfosalts (AgCuAs and CuAgAs) and sulphides (AgAs). 
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8 DEPOSIT TYPES 

This is an update of the Loma Larga FS dated April 8, 2020, issued on November 29, 2021, and 

filed on SEDAR+.  

Epithermal deposits are defined as precious and base metal deposits that formed at depths of less 

than 2 km and at temperatures of less than 300°C in subaerial environments within volcanic arcs at 

convergent plate margins and in intra-arc and back-arc as well as post-collisional extensional 

settings (Robert et al., 2007). A hydrothermal system consisting of fluids derived at depth will 

undergo abrupt physical and chemical changes at the shallow depths where epithermal deposits 

form. These changes occur because of the change from lithostatic to hydrodynamic pressure, which 

results in boiling, interaction of the fluids with near-surface water, permeability changes, and reaction 

between the fluids and host rocks. These changes affect the capacity of the hydrothermal fluid to 

transport metals in solution. This decrease in the solubility of metals in the fluids results in the metals 

being deposited within a restricted space as a result of focussing of the fluid flow near the surface 

(White and Hedenquist, 1990). 

Epithermal deposits are typically classified as either high- or low-sulphidation based upon the 

sulphidation state of the ore minerals; as enargite and luzonite for high sulphidation and 

chalcopyrite-galena-sphalerite for low sulphidation. The term high-sulphidation is frequently misused 

to suggest a high sulphide or high sulphur deposit, whereas it in fact refers to the chemical state of 

the metals (the sulphur to metal ratio).  

A schematic section showing alteration zonation through a high sulphidation gold deposit 

environment is provided in Figure 8.1. High sulphidation epithermal copper-gold-silver deposits 

develop in settings where volatiles (dominantly gases such as SO2, HF, and HCl) and metal bearing 

fluids vent from hot magma sources at considerable depth and travel rapidly to elevated crustal 

settings, without reaction with wall rocks, or mixing with groundwater. The volatile component, which 

rises more rapidly than the fluids, becomes progressively depressurised and SO2 in particular comes 

out of solution and in turn oxidises to form H2SO4, such that the rising and cooling fluid becomes 

increasingly acidic (to pH of 1.0 to 2.0) as it ascends to epithermal levels, where it reacts with wall 

rocks to produce advanced argillic alteration. Because of the progressive cooling and neutralisation 

of the hot acid fluid by wall rock reaction, the advanced argillic alteration is zoned outwards from a 

central core of vuggy or residual silica, from which everything but silica has been leached by the 

strongly acidic waters, through alteration zones dominated by alunite, pyrophyllite, dickite, kaolin, 

and then illite (Figure 8.1) (Corbett, 2005). Use of a portable infrared mineral analyser (PIMA) has 

been critical in a number of discoveries, including Loma Larga, as it allows one to vector towards 

mineralisation based on the zonation of the various clay alteration minerals. 

The shape and intensity of alteration vary according to crustal level and permeability of the host 

rocks. At Loma Larga the acidic fluids preferentially altered the more permeable andesitic tuffs, 
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sandwiched between more resistant and less altered andesitic lavas. The liquid rich phase of the 

high sulphidation hydrothermal fluid generally follows the volatile rich portion. Most copper-gold 

mineralisation deposition, usually as sulphide breccia infill of competent vuggy silica and silica-

alunite altered clasts, typically is associated with pyrite-enargite (and its low temperature polymorph 

luzonite) and lesser covellite (at deeper levels) and local, generally peripheral, tennantite-

tetrahedrite, as well as barite and alunite, and post-dates the alteration.  

The hot magma source for the hydrothermal system is frequently a copper-gold porphyry (Figure 

8.2). Approximately half of the major high sulphidation ore deposits around the world have evidence 

for underlying porphyry mineralisation, based on observations of deeply eroded systems (e.g., Minas 

Conga, Peru; Halilaga, Turkey), deep drilling (e.g., Far Southeast, Philippines), and porphyry altered 

and mineralised clasts contained within diatremes (numerous systems, including Loma Larga) 

(Hedenquist, 2013). 

The Far Southeast porphyry deposit located under and adjacent to the Lepanto high sulphidation 

deposit was discovered as a follow-up to the presence of copper-bearing porphyry fragments within 

a diatreme breccia exposed at surface. A similar situation occurs at Loma Larga, with a diatreme to 

the north and west of the gold deposit containing copper-mineralised, altered porphyry fragments, 

suggesting that at some unknown depth a copper ± gold porphyry may have driven the hydrothermal 

system responsible for forming Loma Larga.  

High sulphidation deposits are the major gold producers in the Andes (e.g., Yanacocha, Pierina, El 

Indio, La Coipa, Veladero), and represent some significant undeveloped resources (e.g., Pascua-

Lama and Loma Larga). Other global examples include Lepanto, Philippines; Pueblo Viejo, 

Dominican Republic; Mulatos, Mexico; Paradise Peak, Nevada; and Chelopech, Bulgaria. 
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Figure 8.1 ï Zonation of Alteration in High Sulphidation Deposit  

 
Source: After Arribas Jr., 1995 

Figure 8.2 ï Schematic Section of a High Sulphidation Deposit  

 
Source: After Sillitoe, 1999 
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9 EXPLORATION 

This is an update of the Loma Larga FS dated April 8, 2020, issued on November 29, 2021, and 

filed on SEDAR+.  

Exploration activities by all previous owners are discussed in Section 6. 

INV carried out exploration activities on the property in 2017 and 2018. These are summarised 

below.  

 Contracted Geoscience North Ltd. to organise and analyse geophysical data within the Rio 

Falso concession. Data sets from Newmont and Val DôOr Sud America were evaluated and a 

report was produced outlining potential exploration targets (Geosciences North, 2018). 

 WMS was contracted to complete a project assessment and target study on the Project. 

WMS analysed diamond drillhole data, geological maps, and geophysical data to develop a 

targeting matrix for the Loma Larga exploration program. A final report was provided in June 

2018 (Western Mining Services, 2018). 

 Together with Geomingold Cia. Ltda. of Ecuador, the regional geology map for the Loma 

Larga concessions was updated during June of 2018. The mapping targeted areas with no 

previous geological mapping along the concession boundaries and validated areas of 

previous mapping. 

No exploration work has been conducted by or on behalf of DPM on the Project. 
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10 DRILLING 

10.1 IAMGOLD Drilling  

In 2002, IAMGOLD initiated diamond drilling programs based on the exploration information 

accumulated by previous operators as well as their own follow-up exploration programs. The Loma 

Larga deposit was discovered as a result of the 2004 drilling campaign, during which a total of 

13,930 m was drilled in 45 holes. Four (4) of the holes were drilled in the Loma Larga Zone, and 

returned encouraging results, including one (1) sample of 214 g/t Au. From October 2005 to August 

2006, IAMGOLD drilled an additional 24,542 m in 125 holes, of which approximately half was infill 

drilling, and the remainder was undertaken to test for a possible extension.  

IAMGOLD contracted two (2) companies: Kluane and Paragon, to carry out drilling. All work was 

done by diamond core drilling and the core diameters used were HQ (63.5 mm) and NQ (47.6 mm) 

for Paragon and NT (56 mm) and BT (42 mm) for Kluane. All collars were surveyed. Most of the 

holes were drilled at 55° to -65° but ranged from -45° to -90°. All core obtained from the drilling was 

placed in wooden boxes and transferred to the logging room at the field camp for logging and 

sampling for assay. Core diameter depended on the drill type used by each company.  

From 2004 to December 2007, IAMGOLD drilled a total of 65,117 m in 280 holes (IAMGOLD, 2009).  

No drilling was carried out between 2008 and 2012. 

10.2 INV Drilling  

10.2.1 2013 DRILLING CAMPAIGN 

After acquiring the Project in 2012, INV contracted Orix Geosciences Inc. (Orix) to carry out a 

detailed 3D compilation and reinterpretation of the deposit, with the goals of furthering the 

understanding of the deposit and identifying drill targets. Geoscience North was engaged to review 

and compile all previously collected geophysical data, which was then integrated into the Orix 

compilation. INVôs drill program in 2013 included 12 diamond drillholes totalling 3,684.7 m, including 

two (2) holes drilled for metallurgical testwork, three (3) holes to further define the High-Grade Main 

Zone, and seven (7) holes to test step-out targets to extend the deposit. 

Holes LLD-371 and LLD-372 were drilled to obtain material for metallurgical testwork. The 

metallurgical drilling in the high-grade zone clearly demonstrates that the Loma Larga gold deposit 

contains a high-grade core surrounded by a lower grade halo. For example, the drillhole LLD-371 

intersected 77 m grading 13.7 g/t Au, including 20 m grading 34 g/t Au, while LLD-372 intersected 

36.5 m grading 11.8 g/t Au including 6.3 m grading 47.7 g/t Au. Holes LLD-373 to LLD-375 were 

drilled to better define the margins of the high-grade zone. 

The results for these holes are provided in Table 10.1. 
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Table 10.1 ï Metallurgical and High -Grade Zone Drill Results  

Hole   From  
(m) 

To 
(m) 

Width  
(m) 

True 
Width*  

(m) 

Au 
(g/t) 

Ag 
(g/t) 

Cu 
(%) 

LLD-371  105.00 182.00 77.00 77.00 13.65 40.15 0.52 

 including 132.00 152.00 20.00 20.00 33.95 98.84 1.23 

 and 158.00 163.00 5.00 5.00 12.21 24.96 0.36 

LLD-372  142.50 179.00 36.50 36.50 11.80 79.57 0.93 

 including 170.00 176.30 6.30 6.30 47.72 217.32 3.32 

LLD-373  48.50 54.86 6.36 6.36 1.66 8.54 0.12 

  166.50 171.00 4.50 4.50 10.36 57.30 2.90 

 including 167.50 168.60 1.10 1.10 38.20 214.90 11.21 

LLD-374  53.40 69.00 15.60 15.60 2.73 15.69 0.77 

 including 56.40 60.40 4.00 4.00 4.65 30.48 1.29 

 and 65.00 69.00 4.00 4.00 4.46 5.59 1.00 

  133.50 146.00 12.50 12.50 2.81 15.58 0.24 

 including 133.50 137.00 3.50 3.50 5.14 34.00 0.50 

 and 143.80 146.00 2.20 2.20 5.01 14.44 0.43 

LLD-375  124.00 162.00 38.00 37.90 3.27 55.65 0.23 

 including 155.00 162.00 7.00 7.00 6.83 131.21 0.19 

 and 128.00 131.00 3.00 3.00 6.60 48.10 0.14 

*  True Width is an estimation that considers both the dip of the borehole and the interpreted dip of the mineralised zone of 10 
to the west. 

 

10.2.2 2017 DRILLING CAMPAIGN 

INV completed nine (9) geotechnical and nine (9) hydrogeological drillholes on the Loma Larga 

deposit to obtain data for modelling (Table 10.2). Among the nine (9) hydrogeological drillholes, five 

(5) of them were for dual purposes: hydrogeological and geotechnical investigation. Various 

samples of the core from these holes were used for the metallurgical and geotechnical testwork 

programs as part of this Report. Geotechnical samples included strength testing  

(i.e., unconfined compressive strength, triaxial, and tensile) and unconfined swelling tests. The 

location of the drillholes is shown in Figures 10.1 and 10.2, and Table 10.3 summarises the drilling 

and assay sample results. 
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Table 10.2 ï Geotechnical and Hydrogeological Drillholes Completed in 2016 ï 2017 

Drill hole 
Hole 
Type 

Easting 
(m) 

Northing 
(m) 

Elevation 
(m) 

Azimuth  
(deg) 

Dip 
(deg) 

Length 
(m) 

No of 
Samples  

LLDGT-001 GT 697,787 9,663,472 3,804 180 -60 50.29 - 

LLDGT-002 GT 698,032 9,663,701 3,781 75 -60 138.90 - 

LLDGT-003 GT 698,012 9,663,522 3,781 360 -70 216.27 14 

LLDGT-003B HG/GT 697,956 9,663,489 3,784 60 -80 127.00 16 

LLDGT-003C HG/GT 697,953 9,663,487 3,785 240 -90 134.20 54 

LLDGT-004 GT 698,111 9,663,590 3,777 90 -60 281.95 57 

LLDGT-005 HG/GT 698,623 9,663,566 3,747 270 -70 220.70 74 

LLDGT-006 HG/GT 698,455 9,663,937 3,750 45 -60 231.04 32 

LLDGT-007 HG/GT 698,599 9,663,372 3,770 225 -70 213.30 88 

LLDHG-008 HG 698,576 9,663,764 3,746 225 -60 231.30 135 

LLDHG-009 HG 699,149 9,663,312 3,628 0 -90 22.86 - 

LLDHG-009A HG 699,151 9,663,315 3,627 0 -90 12.50 - 

LLDHG-010 HG 698,854 9,663,921 3,666 0 -90 15.24 - 

LLDHG-010A HG 698,619 9,663,915 3,731 0 -90 2.20 - 

LLDHG-011 HG 698,582 9,663,461 3,767 300 -74 208.79 120 

LLDHG-012 HG 697,888 9,663,357 3,798 70 -80 109.73 - 

LLDHG-013 HG 697,885 9,663,355 3,798 250 -75 156.98 - 

LLDHG-014 HG 697,761 9,663,096 3,795 270 -90 60.85 - 

*GT = Geotechnical; HG = Hydrogeological Total  2,410.8 590 
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Table 10.3 ï Selected Drill Results from the 2017 Geotechnical and Hydrogeological Drilling  

Hole  
From  
(m) 

To 
(m) 

Width  
(m) 

True 
Width*  

(m) 

Au 
(g/t) 

Ag 
(g/t) 

LLDGT-004 
 223.50 243.00 19.50 16.90 2.17 52.5 

including 223.50 238.00 14.50 12.60 2.63 51.5 

LLDGT-007 

 71.45 77.50 6.05 5.70 1.24 1.5 

 131.24 183.23 51.99 48.90 3.25 27.6 

including 131.24 153.00 21.76 20.40 4.20 11.8 

and 163.00 170.00 7.00 6.60 4.88 53.7 

LLDGT-008 

 60.50 71.50 11.00 9.50 7.27 91.8 

including 64.50 67.50 3.00 2.60 12.97 155.8 

 92.80 173.00 80.20 69.50 3.28 13.6 

LLDGT-011 

 120.00 161.00 41.00 39.40 4.72 14.0 

including 141.00 149.00 8.00 7.70 8.68 21.9 

 173.00 196.00 23.00 22.10 3.00 12.8 

including 189.00 196.00 7.00 6.70 4.82 18.1 

*  True Widths determinations are estimated at 84-96% of the reported core length intervals for most of the holes, estimated 
sectionally based on the current alteration zone interpretation. 

 

In 2017, INV initiated an exploration program at Loma Larga to evaluate the exploration potential of 

the property and further delineate gold mineralisation within silica alteration intersected in 2017, 

during geotechnical and hydrogeological drilling program. The 14-hole, 4,318 m drill program 

commenced in April and was completed in August of 2017. Mineralisation was intersected to the 

west of the delineated resource at Loma Larga. Tables 10.4 and 10.5 summarise the drillhole 

program and results, and the location of the drillholes are shown in Figures 10.1 and 10.2. 
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Figure 10.1 ï Location of INV 2016 -2017 Drillholes in 3D Isometric View  

 
Source: SLR, 2020 
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Figure 10.2 ï Location of 2016 -2017 Loma Larga Drillholes in 3D Isometric View  

 
Source: SLR, 2020 
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Table 10.4 ï Summary of 2017 Loma Larga Drill Program  

Drillhole  
Easting 

(m) 
Northing 

(m) 
Elevation 

(m) 
Azimuth 

(deg) 
Dip 

(deg) 
Length  

(m) 
No of 

Samples  

LLD-376 698343 9663594 3,782 275 -75 277.4 128 

LLD-377 698065 9663588 3,779 90 -60 321.6 89 

LLD-378 698422 9663497 3,779 270 -75 274.3 60 

LLD-379 697838 9663499 3,794 90 -70 397.8 171 

LLD-380 697772 9663497 3,799 90 -80 320.0 86 

LLD-381 698027 9663510 3,783 90 -68 285.0 89 

LLD-382 698422 9663802 3,761 270 -75 217.9 79 

LLD-383 698447 9663701 3,769 270 -70 242.3 119 

LLD-384 698460 9664256 3,772 0 -90 1,160.2 607 

LLD-385 698291 9663709 3,769 90 -70 266.7 148 

LLD-386 698447 9663701 3,769 270 -85 205.7 69 

LLD-387 698262 9663801 3,758 90 -70 225.6 61 

LLD-388 698464 9663803 3,758 270 -75 187.5 52 

LLD-389 698439 9663889 3,749 270 -70 185.9 75 

     Total  4,567.9 1,833 
 

Highlights of the 2017 drill program include a deep hole (LLD-384) drilled to a depth of 1,160 m to 

follow up on historical drillholes which indicated the potential for porphyry style mineralisation outside 

of the mineral resource to the north of the known deposit. LLD-384 returned encouraging results 

including 0.2 g/t Au and 523 ppm Cu over 622.22 m (from a depth of 538 m), including 0.29 g/t Au 

and 416 ppm Cu over 214.5 m (Table 10.5). 

Table 10.5 ï 2017 Selected Loma Larga Drill Program Results  

Hole   From  
(m) 

To 
(m) 

Length  
(m) 

True Width  
(m) 

Au 
(g/t) 

Ag 
(g/t) 

LLD-376 
 187.00 196.00 9.00 8.70 3.25 32.3 

including 192.00 196.00 4.00 3.90 5.27 64.6 

LLD-377 
 226.50 254.50 28.00 24.20 2.35 29.6 

including 230.50 236.50 6.00 5.20 3.44 16.2 

LLD-378  170.00 187.00 17.00 16.40 1.65 30.6 

LLD-381  249.20 252.80 3.60 1.58 2.45 28.9 

LLD-382  

 167.50 186.50 19.00 18.40 2.66 57.1 

including 171.50 180.50 9.00 8.70 3.25 91.0 
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Hole   From  
(m) 

To 
(m) 

Length  
(m) 

True Width  
(m) 

Au 
(g/t) 

Ag 
(g/t) 

LLD-383  

 170.00 221.25 51.25 48.15 3.22 48.7 

including 179.00 217.00 38.00 35.70 2.53 31.6 

and 213.00 217.00 4.00 3.80 3.36 65.8 

 218.50 221.25 2.75 1.74 20.24 434.4 

LLD-384  538.00 1,160.22 622.22 * 0.20 0.83 

(Porphyry)  including 720.50 935.00 214.50 * 0.29 0.8 

LLD-385 

 161.00 214.00 53.00 49.80 1.59 25.5 

including 162.00 177.00 15.00 14.10 1.83 11.9 

and 193.00 201.00 8.00 7.50 2.69 54.6 

 244.00 262.00 18.00 16.90 2.28 38.8 

including 250.00 252.70 2.70 1.70 8.75 211.2 

LLD-386 

 152.00 189.35 37.35 37.20 4.89 52.2 

including 162.00 189.35 27.35 27.20 5.89 67.4 

and 174.00 181.00 7.00 6.97 9.39 72.0 

LLD-387 

 137.00 197.20 60.20 56.60 0.83 26.0 

including 149.00 153.00 4.00 3.80 1.44 4.5 

and 186.00 197.20 11.20 10.50 1.27 64.0 

and 192.00 197.20 5.20 4.90 1.65 94.5 

LLD-388 

 126.00 161.00 35.00 33.80 2.32 20.3 

including 126.00 137.00 11.00 10.60 3.36 14.0 

and 133.00 137.00 4.00 3.90 5.31 24.9 

LLD-389 
 153.00 172.00 19.00 17.9 1.81 29.7 

including 165.00 172.00 7.00 6.6 2.24 32.2 

* Note: True widths determinations are estimated at 84-100% of the reported core length intervals for most of the holes, 
estimated sectionally based on the current alteration zone interpretation. The true width of Hole LLD-384 cannot be 
determined at this time. 

10.3 DPM Drilling  

10.3.1 2022 DRILLING PROGRAM 

During 2022, DPM initiated a diamond drilling program to support geotechnical, hydrogeological, 

and metallurgical investigations. The total planned amount of drilling was 18,970 m, distributed over 

planned site infrastructure, tailings management facilities and in the vicinity of the Loma Larga 

Mineral Resource footprint.  
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This drilling program was suspended on February 25, 2022. A total of 670.1 m of condemnation 

drilling was completed prior to DPM temporarily pausing drilling activities at the end of February as 

a result of the Action filed against the MAATE by certain non-government organisations and local 

agencies. Drilling activities remain paused, pending the resolution of the court process. From the 

670.1 m of drilling completed during 2022, no discernible mineralisation was encountered. 

Additional diamond drill holes have been planned to test the full extent of mineralisation and to 

upgrade resource classification. 

10.4 QPôs Opinion 

In the QPôs opinion, the drilling, logging, and drill core and channel sampling procedures meet 

industry standards. The QP is not aware of any drilling, sampling, or recovery factors that could 

materially impact the accuracy and reliability of the results. 

 

 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 89 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

11 SAMPLE PREPARATION, ANALYSES AND SECURITY  

This is an update of the Loma Larga FS dated April 8, 2020, issued on November 29, 2021, and 

filed on SEDAR+.  

As part of the September 2018 Mineral Resource Estimate, RPA (now SLR) compiled and reviewed 

all of the Loma Larga Project Quality Control (QC) sample results for INVôs 2016-2017 drilling 

campaigns. SLR reviewed the QC sample results from the Loma Larga 2013 drill campaign and also 

completed a procedural and statistical review of all historical QC data on the Project. 

The current Mineral Resource estimate incorporates drilling completed up to the end of August 2017. 

No further drilling has been completed since this date. The QP compiled and reviewed the QC 

sample results for the 2017 exploration, geotechnical, and hydrogeological drilling programs. 

In the QPôs opinion, the results of the QC samples, together with the Quality Assurance/Quality 

Control (QA/QC) procedures implemented at Loma Larga, provide adequate confidence in the data 

collection and processing, and the assay data is suitable for Mineral Resource Estimate. 

11.1 Pre-2012 Programs  

No information is available on the procedures utilised for the drill campaigns conducted by Newmont 

(1992-1993) and COGEMA (now Orano) (1994-1996); and assay results from those programs are 

not included in the current Mineral Resource.  

From 2002 to 2008, sample preparation, analysis, and security on the Loma Larga Project were 

conducted by IAMGOLD. This work is summarised in this section from IAMGOLD (2009) and RPA 

(2012).  

No drilling or sampling occurred on the Loma Larga Project between 2008 and 2012. 

11.1.1 SAMPLE COLLECTION 

IAMGOLD collected samples for geochemical analyses primarily in mineralised zones. Geological 

criteria (feeders, hydrothermal breccias, mineralisation styles, etc.) guided sample length, to a 

maximum of 2 m. For intervals where core loss was recorded, sample length may be more than 2 m.  

After the drill core was logged, boxes tagged, and samples identified, all selected samples were cut 

in half with a diamond saw. One half was sent for geochemical analysis; the other returned to the 

box and later transferred to a secure warehouse at the IAMGOLD exploration office in the city of 

Cuenca, Ecuador. Care was taken to prevent contamination, accidental swapping, or loss during 

crating and transportation of the core. IAMGOLD personnel transported the core from the Project to 

Cuenca and a shipping contractor was used to transport the core on to Quito.  

Sample collection was completed at the Project camp using the following methodology: 
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 Core was marked every metre from the collar down to the bottom of the hole to check and 

correct drillerôs metre marks. 

 For each hole, a digital file was created, and all core boxes were photographed and identified 

by the ñFROMò and ñTOò depths. 

 Geotechnical logging followed by geological logging was carried out and then saved in a 

dedicated database. 

 The core was sampled by cutting in half using a Boart diamond saw with an eight-inch blade. 

 Samples were tagged for geochemical, metallurgical, and geotechnical tests. 

 Samples were crated and shipped to the IAMGOLD Cuenca regional office where they were 

numbered, and QC samples (standards and blanks) were placed into the sample stream at 

predetermined frequencies. 

 Four (4) to five (5) sample bags were grouped into rice bags that were sealed with tie-wraps 

and shipped to the assay laboratory. A copy of the sample checklist held inside each rice bag 

was also forwarded to the assay laboratory. A laboratory employee cross-checked the list 

upon reception and faxed the list to IAMGOLDôs Quito office where it was reviewed for 

inconsistencies. 

 All pulps and rejects were kept at the laboratoryôs yard. Only check assay pulps and rejects 

were discarded. 

11.1.2 DENSITY SAMPLING 

To estimate rock densities at the Project, IAMGOLD took representative samples of typical 

lithologies, alteration, and mineralisation types. Samples were approximately 3 cm in length, and 

density was determined by the Archimedes principle.  

IAMGOLDôs density sampling procedure consisted of: 

 Identifying a representative zone (lithology and grade) and selecting a 3 cm sample of core. 

 Weighing the sample dry. 

 Immersing the sample in melted paraffin. 

 Weighing the sample and paraffin. 

 Weighing the sample and paraffin in water. 

IAMGOLD compiled a database of 10,793 density measurements (10,153 at Loma Larga), of which 

7,767 were used for the current Mineral Resource estimation (see Section 14). 

In the opinion of the QP, the density measurements are suitable for use in the Mineral Resource 

estimate. 
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11.1.3 SAMPLE PREPARATION AND ASSAY PROTOCOLS 

All samples were sent to internationally recognised and independent laboratories for preparation 

and testing. Prior to September 2004, samples were prepared in Quito by ALS Chemex and 

analysed by ALS Chemex laboratory in North Vancouver, Canada. IAMGOLDôs system of check 

samples identified inconsistent results for ALS Chemex and from October 2004 onward (to the end 

of drilling by IAMGOLD by 2008); samples were prepared by Inspectorate del Ecuador S.A. in Quito 

and analysed by BSI Laboratories in Lima, Peru (BSI). Both analytical laboratories are accredited to 

ISO/IEC 17025 for specific registered test and certified to ISO 9001 standards. 

The sample preparation and assay procedures are summarised below. 

 Samples were dried, if necessary. 

 The entire sample was crushed to 95% passing 10 mesh. 

 1,000 g was riffle-split and pulverised to 90% passing 150 mesh. 

 A 250 g portion of each sample was returned to IAMGOLD.  

 Each sample was analysed for Au and Ag by fire assay and for a multi-element package, 

using an aqua regia digestion with an Inductively Coupled Plasma (ICP) finish. 

 Assay results were sent by the laboratory to IAMGOLD by email, followed by a hard copy 

assay certificate. 

 Results were imported into IAMGOLDôs database. 

11.2 INV 2013 and 2016-2017 Drill Program  

11.2.1 SAMPLE COLLECTION 

Collection of core samples was carried out in mineralised or altered zones. The sample length was 

determined according to geological criteria (feeder zones, hydrothermal breccias, mineralisation 

styles and percentages, etc.) with a maximum length of 2 m; samples do not cross geological or 

hydrothermal alteration contacts. One (1) metre sample length was the default size within 

homogenous mineralised zones. At intervals where there was core loss, the sample length may be 

more than 2 m. Periodic sampling of barren-looking wall rocks was done to ensure no cryptic 

mineralisation was missed. After logging and tagging, all selected samples were cut in half with a 

diamond saw. For the two (2) metallurgical drillholes (LLD371 and LLD372) in 2013, the core was 

split in half, with one half sent for routine analysis (see Sample Preparation and Assay Protocols). 

The remaining half was then quarter split, with one quarter retained as a permanent record, and one 

quarter shipped to Lakefield, Ontario, for metallurgical testwork. 
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Core logging was carried out at INVôs base camp, Campamento Cristal, and consisted of the 

following activities: 

 Core boxes, core blocks, and sample intervals were all well marked with marker blocks nailed 

into place and positions marked on sides of trays. 

 Aluminum tags were used to provide permanent markings on core blocks. 

 Core photos were taken using a custom photo stand and tripod to provide a uniform field of 

view and high-resolution photos.  

 Core recovery and basic geotechnical data was collected at the same time that the drillerôs 

core run marker block position was checked. 

 Core was labelled at one metre intervals and then logged by a project geologist, who marked 

sample intervals. 

The samples were double bagged in high density, clean, unused, transparent plastic bags. Each 

sample was assigned a unique sample number and labelled with permanent marker. A pre-printed 

paper sample ticket was placed inside each sample. Once the samples were bagged, they were 

sealed. The sample bags, up to a maximum of six (6), were placed inside of jute sacks, and labelled 

very clearly with the name of the Project and the number of the samples in each sack. The sacks 

were then placed in secure, sturdy fabric bags, and locked with tamper proof seals for transport to 

the preparation laboratory. 

In 2016, both the retained core and the samples to be dispatched for analysis were transported by 

INV personnel from the Loma Larga site to Cuenca. In Cuenca, the samples taken for analysis were 

trucked by Transportes Ortiz, a local trucking company, to the preparation laboratory in Quito. In 

2017, the samples taken for analysis were trucked by INV personnel from the Loma Larga site to 

San Gerardo. In San Gerardo, the samples taken for analysis were trucked by Top Logistics 

Solutions to the preparation laboratory in Quito. All retained core is stored at INVôs core storage 

facility located on the property.  

Sample preparation was carried out by Inspectorate del Ecuador S.A. (Inspectorate), part of the 

Bureau Veritas Group, at their office located at Calle Garcia Moreno 886 y Calle 23 de Abril, Llano 

Grande-Quito, Ecuador. Following sample preparation, Inspectorate sent the prepared samples by 

air freight to their analytical laboratory at Av Elmer Faucett 444, Callao-Lima, Peru. Inspectorate 

holds an international certificate for ISO 9001:2008 and fulfills NTP-ISO 17025:2006. 

11.2.2 DENSITY SAMPLING 

IAMGOLD had previously compiled an extensive database of density values and INV did not carry 

out additional density sampling on the Project. 
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11.2.3 SAMPLE PREPARATION AND ASSAY PROTOCOLS 

Sample preparation and analytical procedures are as follows: 

 Samples are dried, if necessary. 

 The entire sample is crushed to 95% passing 10 mesh. 

 1,000 g is riffle-split and pulverised to 90% passing 150 mesh. 

 200 g samples are returned to INVôs Quito office to recode in a simple random ID_INV to 

ID_LAB code. 

 Reference material and blanks are inserted by INV personnel.  

 Samples are assayed for gold by fire assay and a multi-element package using an aqua regia 

digestion with an ICP finish. 

 Assay data is emailed simultaneously to INVôs Quito office as both Excel and PDF files (the 

latter as the digital equivalent of an assay certificate). 

In the QPôs opinion, the sample preparation, security, and analytical procedures are adequate to 

support a Mineral Resource Estimate. 

11.3 Results of QA/QC Programs  

Quality Assurance (QA) consists of evidence to demonstrate that the assay data has precision and 

accuracy within generally accepted limits for the sampling and analytical method(s) used in order to 

have confidence in future resource estimations. Quality Control (QC) consists of procedures used 

to ensure that an adequate level of quality is maintained in the process of sampling, preparing, and 

assaying the exploration drilling samples. In general, QA/QC programs are designed to prevent or 

detect contamination and allow assaying (analytical) precision (repeatability) and accuracy to be 

quantified. In addition, a QA/QC program can disclose the overall sampling-assaying variability of 

the sampling method itself. 

11.3.1 PRE-2012 PROGRAMS 

No QA/QC results are available for programs prior to 2002. As noted above, data from those drill 

campaigns was not used to estimate the current Mineral Resource. All results and discussion in this 

section relate to IAMGOLDôs campaigns from 2002 to 2008. For additional detail, tables, and figures, 

the reader is referred to the 2016 Technical Report (RPA, 2016). 

IAMGOLD developed an industry standard QA/QC program for the Project early on in the exploration 

work, which consisted of the regular submission of blanks, duplicates, and standards. Furthermore, 

IAMGOLD defined control limits and implemented procedures to follow up results that were at or 

exceeded these limits (see below). The reader is referred to IAMGOLD (2009) for a comprehensive 
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overview of the QA/QC program from 2002 to the completion of the latest drill campaign at the end 

of 2007.  

IAMGOLD inserted Certified Reference Material (CRM or analytical standard) and blank samples, 

each at a rate of one in every 15 samples (6.7%). In addition, for every 20 samples, a pulp duplicate 

was prepared and submitted, and ten percent of the pulp samples were split and sent to a second 

laboratory (replicates). Pulp replicates were introduced in 2005. IAMGOLD randomly selected 

samples every three (3) months to be re-analysed at ALS Chemex (the secondary laboratory). 

From 2002 to 2008, a total of 1,015 CRMs and 714 blank samples were inserted into the process 

stream. IAMGOLD also collected 1,046 pulp replicates, 456 pulp duplicates, and 263 triplicates 

(replicates) for comparative analysis. 

Once results from the analytical laboratory were uploaded, IAMGOLD personnel plotted the control 

sample results to determine if the analyses for CRMs, blanks, and duplicates were within pre-defined 

limits. IAMGOLD reviewed all failures in the following way: 

 Notified IAMGOLD Technical Management. 

 Requested a new analysis on the failed sample. In the case of a failed CRM, the five (5) 

samples analysed prior to and after the CRM would also be re-analysed.  

 When the new analyses were received, a decision was made on how to handle the results. 

This included rejection of the initial batch results, re-submittal of the samples, or averaging 

the original and re-analysed batch.  

 Once final certificate was verified, results were submitted to the Project database.  

In August 2005, Lynda Bloom of Analytical Solutions Ltd., Toronto, conducted a review of the QC 

program. In general, Ms. Bloom concluded there was no evidence of contamination in the analysis 

of the 2005 diamond drill samples. Gold assays were biased low by approximately five (5) percent 

based on reported values for CRMs and comparisons with ALS Chemex assays. A comparison of 

BSI and ALS Chemex silver and copper assays demonstrated there were biases depending on 

grade. Ms. Bloom recommended that analytical procedures at both laboratories should be 

investigated to determine the differences. Ms. Bloom also recommended that the IAMGOLD QC 

program should be augmented by studies of the laboratory pulp duplicate assays as well as 

duplicate assaying of preparation and core samples. 

Scott Wilson RPA (2006) compiled and reviewed all Project QC sample results for the 2006 drilling 

program and concluded that the statistics and scatterplots of the CRMs and duplicate samples 

revealed a high degree of assay precision and accuracy, and that the results of the blank samples 

suggested that contamination was not an issue at the Project. SLR notes that only the gold results 

were reviewed, as gold represented approximately 90% of the unit value of the mineralisation. 
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IAMGOLD (2009) reviewed the QA/QC results for gold only, for all drilling completed on the Project, 

and RPA (2012) evaluated the results of IAMGOLDôs final drilling program in 2007 (i.e., all drilling 

that occurred after the effective date of Scott Wilson RPA, 2006) for gold, silver, and copper. 

During IAMGOLDôs drilling campaigns, control samples included 714 blanks, 1,015 CRMs, 456 pulp 

duplicates, and 263 pulp triplicates. 

The QP reviewed the results for the CRMs, and although there are no failures, SLR notes that there 

is a low bias to gold results for SG14 (15 of 18 samples returned values below the certified value) 

and silver results for SN16 and SI15 (all analyses are less than the certified mean minus one SD) 

and SG14 (16 of 18 are less than the certified mean minus one SD). This suggests that the silver 

assay results may be low, at least for silver grades less than 20 g/t. 

Of the 42 blank samples analysed, a single sample returned a gold value (10 ppb Au) greater than 

detection limit (5 ppb Au), which is still within the control limits (three (3) times detection limit is 

equivalent to 15 ppb Au). These results, along with conclusions reached by Bloom and Scott Wilson 

RPA (2006), indicate that there is no evidence of gold or silver contamination at the Project. 

SLR examined scatterplots of the pulp duplicate and triplicate (replicate) assays. The results showed 

excellent agreement between the primary laboratory duplicates and triplicate gold and silver assays. 

Both sets of data had R-squared values of 0.98 to greater than 0.99 (a near perfect correlation) and 

a coefficient of variation of 0.98. 

In the QPôs opinion, the results of the QC samples, together with the QA/QC procedures used during 

IAMGOLDôs ownership of the property provide adequate confidence in the data collection and 

processing, and the assay data is suitable for Mineral Resource estimation. 

11.3.2 2013 PROGRAM  

In July 2013, INV completed a 12-hole drilling program at Loma Larga, collecting and assaying 

1,561 samples. During the drilling campaign, INV maintained a rigorous QA/QC program that 

incorporated the regular submission of blanks, duplicates, and standards. Specifically, the program 

included: 

 Preparation duplicates (a second pulp prepared from the coarse reject) were prepared and 

inserted every 20 samples according to the downhole sampling sequence. 

 Assay duplicates (a second analysis of the same pulp) were prepared concurrently with the 

preparation duplicates, every 20 samples according to the same downhole sequence as the 

preparation duplicates. 

 Field duplicates were inserted one in every 40 drill samples, with the duplicate pair consisting 

of a pair of quarter core samples obtained from the original half core that would have normally 

been sent for assay. 
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 Ten (10) percent of all pulps were sent for check assay (pulp replicates) to a secondary 

laboratory, ALS Chemex in Vancouver, British Columbia (ALS Chemex is independent from 

INV). 

 CRMs for gold and silver, in the form of pulps, were inserted into the sample stream at a ratio 

of one (1) in every 15 samples, independent of the duplicates. CRMs were commercially 

prepared sourced from Rocklabs in New Zealand. Gold standards included three (3) different 

grades ranging from less than 1.0 g/t Au to greater than 8.0 g/t Au. 

 Blank pulp samples were inserted into the sample after each high-grade standard (SN16), 

and at regular intervals throughout the sample stream. SLR notes that the analysis of a blank 

pulp does not provide information on possible cross contamination during the sample 

preparation process. INV initially used commercial sand as the blank, but subsequently 

prepared and certified an in-house rock blank standard. Commencing with the final drillhole of 

the 2013 program, INV inserted the in-house blank consisting of uncrushed rock into the 

sample stream in intervals thought to be mineralised. These blank samples provide 

information on possible cross contamination during the sample preparation process. Only 

three (3) in-house blanks have been analysed, and there is insufficient data to permit a 

statistical analysis. 

The QP reviewed the QA/QC results of INVôs 2013 drilling campaign at Loma Larga, which 

comprised 12 holes. As part of the drilling program, 74 CRMs and 68 blank samples were inserted 

into the process stream. Additionally, INV collected 24 field duplicates, 77 pulp duplicates, 77 reject 

duplicates, and 167 pulp replicates as listed in Table 11.1. 

Table 11.1 ï QA/QC Review Summary ï 2013 Drilling Program  

Metal  
Blanks  
Count  

Field Dup.  
Count  

Pulp Dup.  
Count  

Reject 
Dup.  

Count  

CRM 
Count  

Check 
Assays  
Count  

Au 42 24 77 77 74 167 

Ag 42 24 77 77 74 167 

Cu 42 24 77 77 0 167 

 

Results from the analytical laboratory are imported into the INVôs exploration database and plotted 

to determine if the control sample results are within pre-defined limits. If the analysis for a CRM is 

outside a two (2) standard deviation range of the CRM certified gold content, INV requests a new 

analysis from the laboratory, including five (5) samples upstream and five (5) samples downstream 

of the suspected failed sample. When the new analyses are received, INV personnel decide how 

the repeated analyses are managed. This includes rejection of the original batch, averaging of the 

original and repeat results, or re submittal of the entire batch. 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 97 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

If duplicate mineralised sample results differ by more than 20% from the original assays, unless the 

values are insignificant and outside the resource, a new analysis is requested on the first, second, 

and third pulps. Once the problem is identified, a new analysis of the batch is requested by INV, if 

needed. 

Dr. Matthew Gray of Resource Geosciences Inc., an independent consultant to INV, conducted a 

review of the drilling database of this campaign, including a statistical and procedural QA/QC review 

(Gray, 2013). SLR notes that Dr. Gray only reviewed the results for gold. 

Dr. Gray compared analyses from the original laboratory certificates with INV digital database. 

Approximately 20% of the samples were verified in this manner and no discrepancies were 

observed. In addition, Dr. Gray conducted a statistical review of the drillhole database, analysing 

the assay results for mineralised standards, blanks, preparation and assay duplicates, and 

independent laboratory check assays, and determined that the gold assays provided by Inspectorate 

are reliable. 

Dr. Gray concluded that field duplicates demonstrated variability indicative of primary heterogeneity 

of the gold distribution (i.e., ñnugget effectò), and that field duplicate data overestimates the sampling 

error because field duplicates are quarter core samples. Nonetheless, there is no significant bias 

between the sample sets. Gray noted a mislabelled field bank and a significant control sample 

failure, which was followed up satisfactorily by INV. Coarse reject and pulp duplicate results, once 

mislabelling errors were accounted for, were acceptable. Check assays performed at a secondary 

laboratory were materially equivalent for gold, silver, and copper, without significant bias. 

Dr. Gray recommended that INV conduct field duplicate analyses using half core field duplicates in 

order to determine if half core samples are adequately sized to provide sampling error within 

acceptable limits. Furthermore, Dr. Gray suggested that metallic sieve fire assays of representative 

intervals of high-grade zones be conducted using the existing core library. The QP has reviewed Dr. 

Grayôs report and the underlying data and concur with the recommendations. 

11.3.2.1 Certified Reference Material 

INV used three (3) CRMs obtained from Rocklabs, certified for gold and silver: SG14, SI15, and 

SN16. The CRMs were inserted as pulps into the sample stream after the laboratory had completed 

its sample preparation, thus testing the analytical accuracy of the laboratory, but not contamination 

during sample preparation. INV inserted a total of 74 CRMs for 12 drillholes in 2013. 

Table 11.2 lists the CRM name, expected mean, standard deviation, and the number of CRMs 

inserted during the drilling program. No copper CRM was used during the 2013 drilling campaign. 
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Table 11.2 ï CRMs Used in 2013 Drilling Program  

Gold  

CRM Number  Mean (g/t) St. Dev.  

SG14 25 0.989 0.044 

SI15 21 1.805 0.067 

SN16 28 8.367 0.217 

 

Silver  

CRM Number  Mean (g/t) St. Dev.  

SG14 25 11.12 1.03 

SI15 21 19.68 1.02 

SN16 28 17.64 0.96 

Using INVôs criterion, four (4) of the 74 results failed (5.4%) for gold, which is slightly higher than the 

three (3) percent that would be expected to fall outside the limits. Of these four (4) failures, two (2) 

returned assayed values greater than ten percent (10%) above the certified mean, and one (1) 

failure was greater than ten percent (10%) below the certified mean. The failures were deemed to 

be minor, and no re-analyses were requested by INV. The mean gold content reported by 

Inspectorate for all gold control samples was within three percent (3%) of the certified mean for all 

three (3) CRMs (Table 11.3). 

Table 11.3 ï Summary of CRM Results  

Gold  

CRM Number  
Observed Au (g/t) Expected Au (g/t) % Diff. Observed to 

Expected Mean  Mean Std. Dev.  Mean Std. Dev.  

SG14 25 0.978 0.036 0.989 0.044 -1.11 

SI15 21 1.748 0.063 1.805 0.067 -3.17 

SN16 28 8.631 0.199 8.367 0.217 +3.15 

Silver  

CRM Number  
Observed Ag (g/t) Expected Ag (g/t) % Diff. Observed to 

Expected Mean  Mean St. Dev.  Mean St. Dev 

SG14 25 11.168 0.532 11.12 1.03 +0.43 

SI15 21 19.429 0.450 19.68 1.02 -1.28 

SN16 28 18.182 0.805 17.64 0.96 -3.07 
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The QP evaluated the QA/QC results within a more conventional three (3) standard deviation range 

of the CRM certified gold content. Observed results that fell outside this range were deemed to be 

failures. Using this criterion, one (1) of 74 results failed (1.35%): a single control sample result fell 

greater than three (3) standard deviations above the mean (+16%). 

The QP further notes that although observed results from CRM SG14 do not show an obvious bias, 

bias is observed in both SI15 and SN16 (Figure 11.1 to Figure 11.3). The observed results from 

SI15 are clearly biased low, and the observed results from SN16 are biased high. The QP 

recommends that INV follow up the high bias observed in SN16. 

INV noted a significant control sample gold failure in Job 13-703-00313-01 and subsequent follow-

up determined a laboratory error was the cause. A sequence of 20 samples was re-assayed (46464 

to 46484), and the QP reviewed the corrected data. 

The QP also evaluated the QA/QC results for silver. A description of the evaluation and supporting 

graphs are available on the RPA Technical Report on the Loma Larga Project (2016). 

Figure 11.1 ï Gold Control Chart for 2013 Drilling ï CRM SG14 
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Figure 11.2 ï Gold Control Chart for 2013 Drilling ï CRM SI15 

 

Figure 11.3 ï Gold Control Chart for 2013 Drilling ï CRM SN16 
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11.3.2.2 Blanks 

Contamination and sample numbering errors are assessed through blank samples. A significant 

level of contamination is identified when the blank samples yield values exceeding ten (10) times 

the detection limit of the analytical method. For the 2013 drilling program at the Loma Larga Project, 

gold values should be below 0.05 g/t, silver below 2 g/t, and copper below 20 ppm. A total of 68 

blank samples were inserted into the sample stream by INV during the 2013 drilling program. The 

results for these samples were plotted chronologically to determine if any trends had occurred over 

time. All blank assay results for gold and silver were at or below detection limit, and copper results 

varied between 7 ppm and 13 ppm, with no detectable systematic pattern. 

It is the QPôs opinion that these results demonstrate no evidence of contamination. 

In the QA/QC report dated June 17, 2013, Dr. Gray called attention to the failure of blank sample 

46321 in Job 13-703-00278-01. A review of original data indicated an inadvertent mislabelling of a 

core sample as a blank. The data used in this review by the QP is the corrected data set. 

11.3.2.3 Duplicates 

Field Duplicates  

Field duplicates assess the variability introduced by sampling the same interval. The duplicate splits 

are bagged separately with separate sample numbers so as to be blind to the sample preparation 

laboratory. The duplicates contain all levels of sampling and analytical error and are used to 

calculate field, sample preparation, and analytical precision. To permit the most meaningful 

interpretations, field duplicates should be the same size as the regular samples sent for analysis. 

A total of 24 field duplicate samples were submitted to Inspectorate during the 2013 drilling program. 

INV chose to use quarter core field duplicates to maintain a complete core record. That is, the 

interval selected for a field duplicate included two (2) samples of quarter core (a regular sample and 

a duplicate), whereas regular samples comprised a half core split. The variances, however, of the 

smaller sample size will be greater, thus the field duplicates overestimate the sampling error 

associated with the standard half core assay samples. 

The QP reviewed the gold, silver, and copper field duplicate data. Summary statistics for gold are 

presented in Table 11.4 and scatterplots for gold in Figure 11.4. Summary statistics, scatterplots, 

and description of the reviews for silver and copper are available in the RPA Technical Report on 

the Loma Larga Project (2016). 

The percent relative difference between mean gold content of field duplicates and originals is less 

than three percent (3%), and although observed variance is greatest at the lowest grade ranges, 

there is a paucity of data (one data point) for gold grades above the Loma Larga resource average. 
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Table 11.4 ï Summary of Field Duplicate Results  

Description  Original  Duplicate  

Number of Samples 24 24 

Mean 1.14 1.11 

Maximum Value 13.27 10.53 

Minimum Value 0.01 0.01 

Median 0.16 0.20 

Correlation Coefficient 0.984 

Percent Difference Between Means 2.4% 

Figure 11.4 ï Gold Field Duplicate Scatterplot  

 

Reject Duplicates  

Reject duplicates (or coarse reject duplicates) are duplicate samples taken immediately after the 

first crushing and splitting step. This was done by Inspectorate at INVôs request. The reject duplicate 

will inform about the subsampling precision, that is, the errors due to sample size reduction after 

crushing and the errors associated with weighing and analysis of the pulp. Pulverisation and 

assaying follow the same procedure, at the same laboratory, for each sample in the duplicate pair. 
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Table 11.5 summarises the basic statistics of the gold reject duplicate pairs and the gold scatterplot 

is illustrated in Figure 11.5. Summary statistics, scatterplots, and description of the reviews for silver 

and copper are available on the RPA Technical Report on the Loma Larga Project (2016). Gold, 

silver, and copper all show excellent correlation between means and very low percent difference 

between means (all less than one percent absolute difference). No bias is observed at either very 

low-grades, or near-average resource grades of gold, silver, and copper. 

Table 11.5 ï Summary of Reject Duplicate Results  

Description  Original  Duplicate  

Number of Samples 77 77 

Mean 19.7 19.7 

Maximum Value 456.0 455.0 

Minimum Value 0.2 0.2 

Median 1.5 1.5 

Correlation Coefficient 1.00 

Percent Difference Between Means -0.6% 

 

The duplicate data pairs taken in 2013 from Loma Larga follow the expected progression of 

decreasing variance and percent difference between means from field to preparation to assay 

duplicates. Although the precision is somewhat high for field duplicate pairs, it is not atypical for an 

epithermal gold deposit, and also must be interpreted in consideration of the relatively small quarter 

core sample size, which would overestimate the sampling error associated with the half core assay 

samples. 

With development at Loma Larga focused on high-grade zones within the deposit, the QP 

recommended that duplicate samples test intersections that are representative of the expected 

average grade of the Mineral Resource. 

The QP suggested that INV procure reference standards with grades that better reflect the range of 

gold grades within the Mineral Resource. The QP recommended the following gold grade ranges: 

 A ñlow-gradeò standard (5 g/t to 7 g/t). 

 An ñaverage gradeò standard (9 g/t to 12 g/t). 

 A ñhigh-gradeò standard (greater than 30 g/t). 

The QP also suggested that INV obtain a copper standard with a grade range of 6,000 ppm to 

8,000 ppm (approximately the average grade of the Loma Larga Mineral Resource). 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 104 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Figure 11.5 ï Gold Reject Duplicate Scatterplot  

 

Pulp Duplicates  

Pulp duplicates consist of second splits of final prepared pulverised samples, analysed by the same 

laboratory as the original samples under different sample numbers. The pulp duplicates are 

indicators of the analytical precision, which may also be affected by the quality of pulverisation and 

homogenisation. INV chose to analyse pulp duplicates on the same samples that were selected for 

reject duplicate analysis. 

Table 11.6 summarises the basic statistics of the gold pulp duplicate pairs and the gold scatterplot 

is illustrated in Figure 11.6. Summary statistics, scatterplots, and description of the reviews for silver 

and copper are available on the RPA Technical Report on the Loma Larga Project (2016). Gold, 

silver, and copper all show excellent correlation between means and very low percent difference 

between means. No bias is observed either at very low grades (below 1 g/t Au, 10 g/t Ag, and 

1,000 ppm Cu), or near average resource grades of gold, silver, and copper. 
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Table 11.6 ï Summary of Pulp Duplicate Results  

Description  Original  Duplicate  

Number of Samples 77 77 

Mean 2.21 2.20 

Maximum Value 56.90 56.20 

Minimum Value 0.01 0.01 

Median 0.14 0.13 

Correlation Coefficient 1.00 

Percent Difference Between Means 0.4% 

 

Figure 11.6 ï Gold Pulp Duplicate Scatterplot  

 

Pulp Replicates (Check Assays)  

A total of 167 regular samples (a rate of greater than ten percent) were selected from the 2013 

drilling program and duplicate splits of the pulps were sent to ALS Ltd., which served as the 

secondary (check) laboratory. Sample preparation was completed at ALSôs Ecuador facility, ALS 
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Laboratory Group Quito, and pulps were forwarded to ALS Peru S.A. in Lima for laboratory for 

analyses. 

Table 11.7 summarises the basic gold statistics of the pulp replicate pairs and the gold scatterplot 

is illustrated in Figure 11.7. Summary statistics, scatterplots, and description of the reviews for silver 

and copper are available on the RPA Technical Report on the Loma Larga Project (2016). Gold, 

silver, and copper all show excellent correlation between means and very low percent difference 

between means. No bias is observed either at very low-grades, or near average resource grades of 

gold, silver, and copper. 

Table 11.7 ï Summary of Pulp Replicate Results  

Description  
Primary 

Lab 
Secondary 

Lab 

Number of Samples 167 167 

Mean 1.41 1.40 

Maximum Value 53.15 54.00 

Minimum Value 0.01 0.01 

Median 0.11 0.09 

Correlation Coefficient 0.998 

Percent Difference Between Means 0.7% 
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Figure 11.7 ï Gold Pulp Replicate Scatterplot  

 

11.3.3 2016-2017 PROGRAM  

In August 2017, INV completed a 23-hole drilling program at Loma Larga, collecting and assaying 

2,423 samples. During the drilling campaign, INV maintained a rigorous QA/QC program that 

incorporated the regular submission of blanks, duplicates, and standards. Specifically, the program 

included: 

 Preparation duplicates (a second pulp prepared from the coarse reject) were prepared and 

inserted every 20 samples according to the downhole sampling sequence. 

 Assay duplicates (a second analysis of the same pulp) were prepared concurrently with the 

preparation duplicates, every 20 samples according to the same downhole sequence as the 

preparation duplicates. 

 Field duplicates were inserted one in every 40 drill samples, with the duplicate pair consisting 

of a pair of quarter core samples obtained from the original half core that would have normally 

been sent for assay. 

 CRMs for gold, in the form of pulps, were inserted into the sample stream at a ratio of one (1) 

in every 15 samples, independent of the duplicates. CRMs were commercially prepared 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 108 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

sourced from Rocklabs in New Zealand. Gold standards included seven different grades 

ranging from less than 1.0 g/t Au to greater than 8.0 g/t Au. 

 Blank pulp samples were inserted into the sample after each high-grade standard (SN16, 

SN60), and at regular intervals throughout the sample stream. SLR notes that the analysis of 

a blank pulp does not provide information on possible cross contamination during the sample 

preparation process. INV initially used commercial sand as the blank, but subsequently 

prepared and certified an in-house rock blank standard commencing with the final drillhole of 

the 2013 program. The blank consists of uncrushed rock and is inserted into the sample 

stream in intervals thought to be mineralised. These blank samples provide information on 

possible cross contamination during the sample preparation process.  

For the current Mineral Resource estimate, the QP reviewed the QA/QC results of INVôs 2016- 2017 

drilling campaign at Loma Larga. Table 11.8 lists the drillholes, all of which were completed after the 

effective date of SLRôs previous 2016 Mineral Resource estimate. 

Table 11.8 ï Summary of 2016 -2017 Drilling Program  

Hole  Hole ID Hole  Hole ID 

1 LLD-376 13 LLD-388 

2 LLD-377 14 LLD-389 

3 LLD-378 15 LLDGT-003 

4 LLD-379 16 LLDGT-004 

5 LLD-380 17 LLDGT-005 

6 LLD-381 18 LLDGT-006 

7 LLD-382 19 LLDGT-007 

8 LLD-383 20 LLDGT-03B 

9 LLD-384 21 LLDGT-03C 

10 LLD-385 22 LLDHG-008 

11 LLD-386 23 LLDHG-011 

12 LLD-387   
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During the 2016-2017 drill campaign, 84 CRMs and 94 blank samples were inserted into the process 

stream. INV also collected 127 pulp duplicates, and 127 reject duplicates, as listed in Table 11.9. 

Table 11.9 ï QA/QC Review Summary ï 2017 Drilling Program  

Metal  
Blanks  
Count  

Pulp Dup.  
Count  

Reject Dup. 
Count  

CRM  
Count  

Au 94 127 127 84 

Ag 94 127 127 0 

Cu 94 127 127 0 

 

Results from the analytical laboratory are imported into INVôs exploration database and plotted to 

determine if the control sample results are within pre-defined limits. If the analysis for a CRM is 

outside a two (2) standard deviation range of the CRM certified gold content, INVôs procedure is to 

request a new analysis from the laboratory, including five (5) samples upstream and five (5) samples 

downstream, of the suspected failed sample. When the new analyses are received, INV personnel 

decide how the repeated analyses are managed. This includes rejection of the original batch, 

averaging of the original and repeat results, or re-submittal of the entire batch. SLR notes that INV 

did not utilise these procedures for CRM results that were outside of the control limits. 

If duplicate mineralised sample results within the resource area differ by more than 20% from the 

original assays, INVôs procedure is to request a new analysis on the first, second, and third pulps. 

Once the problem is identified, a new analysis of the batch is requested by INV, if needed. 

11.3.3.1 Certified Reference Material 

INV used eight (8) gold CRMs obtained from Rocklabs: HISILK2, HISILP1, SG14, SG66, SI15, SJ63, 

SN16, and SN60. The CRMs were inserted as pulps into the sample stream after the laboratory had 

completed its sample preparation, thus testing the analytical accuracy of the analytical process, but 

not contamination during sample preparation. INV inserted a total of 84 CRMs for 23 drillholes in 

2017. Three (3) of the eight (8) CRMs consisted of single samples and as a result, cannot be used 

for statistical purposes, therefore reducing the practical number of CRMs to 81. 

Table 11.10 lists the CRM name, expected mean, standard deviation, and the number of CRMs 

inserted during the drilling program. No silver or copper CRM were used during the 2017 drilling 

campaign. 
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Table 11.10 ï Gold CRMs Used in 2017 Drilling Program  

CRM Number  Mean (g/t)  St. Dev.  

HISILK2 1 N/A N/A 

HISILP1 1 N/A N/A 

SG14 1 N/A N/A 

SG66 5 1.070 0.049 

SI15 33 1.810 0.067 

SJ63 8 2.490 0.155 

SN16 27 8.367 0.217 

SN60 9 8.600 0.223 

 

INV chose to evaluate the QA/QC results within a conventional three (3) standard deviation range 

of the CRM certified gold content. Observed results that fell outside this range were deemed to be 

failures. Using this criterion, 10 of 81 results failed (8.1%) for gold. As a result of the unusually high 

failure rate of SG66 and SJ63 with respect to their certified mean values, INV evaluated these CRM 

results using the mean of their respective assay results as opposed to the expected values provided 

on the Certificate of Analysis. Using the recalculated mean and standard deviation parameters, two 

(2) of the 81 results failed (2.4%) for gold, which is lower than the three percent (3%) that would be 

expected to fall outside the limits. The mean gold content reported by Inspectorate for all gold control 

samples was within 3% of the certified mean for CRMs SG66, SI15, SN16 and SN60, but above it 

for CRM SJ63 (Table 11.11, Figure 11.8 to Figure 11.12). 

Table 11.11 ï Summary of CRM Results  

CRM Number  
Observed Au (g/t) Expected Au (g/t) % Diff. Observed 

to Expected 
Mean Mean Std. Dev.  Mean Std. Dev.  

HISILK2 1 N/A N/A N/A N/A N/A 

HISILP1 1 N/A N/A N/A N/A N/A 

SG14 1 N/A N/A N/A N/A N/A 

SG66 5 1.086 0.032 1.070 0.049 -1.50% 

SI15 33 1.805 0.067 1.810 0.067 0.28% 

SJ63 8 2.632 0.055 2.490 0.155 -5.70% 

SN16 27 8.370 0.217 8.367 0.217 -0.04% 

SN60 9 8.595 0.223 8.600 0.223 0.06% 
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The QP noted that there may be a slight overestimation bias on results from CRM SN16. The 

observed results from CRM SG66 appear to be biased low. The QP recommended that INV 

investigate the high and low bias observed in CRMs SN16 and SG66, respectively. The QP 

recommended that INV investigate the differences between the supplied expected mean and round-

robin determined mean observed in CRMs SG66 and SJ63 by conducting an external check. 

No assay batches determined to have failed QA/QC were re-assayed. 

Due to the low NSR value of silver and copper (less than 1%) no CRM evaluation for silver or copper 

was performed. 

Figure 11.8 ï Gold Control Chart ï CRM SG66 
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Figure 11.9 ï Gold Control Chart ï CRM SI15 

 

Figure 11.10 ï Gold Control Chart ï CRM SJ63 
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Figure 11.11 ï Gold Control Chart ï CRM SN16 

 

Figure 11.12 ï Gold Control Chart ï CRM SN60 

 

11.3.3.2 Blanks 

Contamination and sample numbering errors are assessed through blank samples. In general, 

contamination is identified when the blank samples yield values exceeding ten times the detection 
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limit of the analytical method. For the 2016-2017 drilling program, gold values should be below 

0.05 g/t Au, silver below 2 g/t Ag, and copper below 20 ppm Cu. A total of 94 blank samples were 

inserted into the sample stream by INV during the 2016-2017 drilling program. The results for these 

samples were plotted chronologically to determine if any trends had occurred over time. All blank 

assay results for gold and silver were at or below detection limit, and copper results varied between 

2 ppm and 24 ppm, with no detectable systematic pattern. 

It is the QPôs opinion that these results demonstrate no evidence of contamination. 

11.3.3.3 Duplicates 

Field Duplicates  

No field duplicates were collected during the 2016-2017 drilling program. The QP recommends that 

the practice of collecting field duplicates resumes in future drilling campaigns. 

Reject Duplicates  

Table 11.12 summarises the basic statistics of the reject duplicate pairs and scatterplots of each 

data set are illustrated in Figure 11.13 to Figure 11.15. Gold, silver, and copper all show excellent 

correlation between means and very low percent difference between means (all less than one 

percent (1%) absolute difference). No bias is observed at either very low-grades, or near-average 

resource grades of gold, silver, and copper. 

As in 2013, the duplicate data pairs taken in 2016-2017 from Loma Larga follow the expected 

progression of decreasing variance and percent difference between means from preparation to 

assay duplicates. 

Table 11.12 ï Summary of Reject Duplicate Results  

Description ï Gold (g/t) Original  Duplicate  

Number of Samples 127 127 

Mean 1.11 1.11 

Maximum Value 14.10 14.90 

Minimum Value 0.01 0.01 

Median 0.17 0.16 

Correlation Coefficient 0.988 

Percent Difference Between Means -0.1% 
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Description ï Silver (g/t) Original  Duplicate  

Number of Samples 127 127 

Mean 8.02 8.07 

Maximum Value 141.50 142.00 

Minimum Value 0.20 0.20 

Median 2.00 1.70 

Correlation Coefficient 0.997 

Percent Difference Between Means -0.6% 

 

Description ï Copper (ppm) Original  Duplicate  

Number of Samples 127 127 

Mean 710.62 704.76 

Maximum Value 17,610 16,800 

Minimum Value 2.00 2.00 

Median 126.00 130.00 

Correlation Coefficient 0.999 

Percent Difference Between Means 0.8% 

 

Figure 11.13 ï Gold Reject Duplicate Scatterplot  

 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 116 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

Figure 11.14 ï Silver Reject Duplicate Scatterplot  

 

Figure 11.15 ï Copper Reject Duplicate Scatterplot  
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Pulp Duplicates  

Pulp duplicates consist of second splits of final prepared pulverised samples, analysed by the same 

laboratory as the original samples under different sample numbers. The pulp duplicates are 

indicators of the analytical precision, which may also be affected by the quality of pulverisation and 

homogenisation. INV chose to analyse pulp duplicates on the same samples that were selected for 

reject duplicate analysis. 

Table 11.13 summarises the basic statistics of the pulp duplicate pairs and scatterplots of each data 

set are illustrated in Figure 11.16 to Figure 11.18. Gold, silver, and copper all show excellent 

correlation between means and very low percent difference between means. No bias is observed 

either at very low grades (below 1 g/t Au, 10 g/t Ag, and 1,000 ppm Cu), or near average resource 

grades of gold, silver, and copper. 

Table 11.13 ï Summary of Pulp Duplicate Results  

Description ï Gold (g/t) Original  Duplicate  

Number of Samples 127 127 

Mean 1.11 1.12 

Maximum Value 14.10 14.20 

Minimum Value 0.01 0.01 

Median 0.17 0.17 

Correlation Coefficient 0.989 

Percent Difference Between Means -0.7% 

 

Description ï Silver (g/t) Original  Duplicate  

Number of Samples 127 127 

Mean 8.02 8.02 

Maximum Value 141.50 140.00 

Minimum Value 0.20 0.20 

Median 2.00 1.70 

Correlation Coefficient 0.997 

Percent Difference Between Means 0.0% 
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Description ï Copper (ppm) Original  Duplicate  

Number of Samples 127 127 

Mean 710.62 703.94 

Maximum Value 17,610 17,380 

Minimum Value 2.00 2.00 

Median 126.00 129.00 

Correlation Coefficient 0.999 

Percent Difference Between Means 0.9% 

 

Figure 11.16 ï Gold Pulp Duplicate Scatterplot  
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Figure 11.17 ï Silver Pulp Duplicate Scatterplot  

 

Figure 11.18 ï Copper Pulp Duplicate Scatterplot  

 

11.3.4 RECOMMENDATIONS AND ENHANCEMENTS TO QA/QC PROGRAM 

The QP strongly recommends that procedures for investigating, correcting, and documenting results 

of QA/QC non-compliance issues such as biases or failures are followed for all drilling programs. 

Non-compliance results include: 
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 2013: 

Á High bias observed in gold CRM SN16 since the expected grade of 8.37 g/t Au is very 

near the average gold grade of the Loma Larga Mineral Resource.  

Á High bias observed in silver analyses after a brief hiatus in testing should be followed up 

with the laboratory. 

 2017: 

Á High bias observed in CRM SN16. 

Á Initial high bias of CRM SI15. 

Á Calibration issues with CRM SN60. 

Á Low bias in CRM SG66. 

Á Potential high bias in CRM SJ63. 

The biases in the CRM results have been observed throughout several drilling campaigns at Loma 

Larga and the QP recommends that INV completes an external check on the reference materials 

used on the Loma Larga Project.  

The QP recommends that field duplicate analyses are carried out using half core duplicates. To 

ensure that the results are meaningful in the context of the Loma Larga resource, the QP 

recommends that duplicate field samples are collected within mineralised core intersections. 

Duplicate analyses can be achieved by using the existing core library. 

Furthermore, the QP recommends the resumption of the regular submission of check assays (pulp 

replicates) to a secondary laboratory. 

In 2017, INV introduced eight (8) gold analytical standards; however, only four (4) had sufficient data 

to be meaningfully analysed. Of the four (4) CRMs, two (2) had grades approximately 8 g/t Au (SN16 

at 8.37 g/t Au and SN60 at 8.595 g/t Au), and two (2) CRMs were less than 3 g/t Au (SG66 at 1.156 

g/t Au and SJ63 at 2.488 g/t Au). The QP recommends that the number of CRMs used are reduced 

and ensure that the grades are consistent with the ranges expected to be found at Loma Larga (up 

to and greater than 30 g/t Au), as recommended in 2016. Similarly, the QP reiterates the 2016 

recommendation that analytical standards are obtained for silver and reintroduced a copper CRM. 

11.4 QPôs Opinion 

The QP is of the opinion that the results of the QC samples, together with the QA/QC procedures 

implemented at Loma Larga, provide adequate confidence in the data collection and processing, 

and the assay data is suitable for Mineral Resource estimation. 
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12 DATA VERIFICATION  

12.1 Site Visit  

QP Katharine Masun, P.Geo., SLR Principal Resource Geologist visited the Loma Larga property 

site on February 19, 2014, and February 25. 2025. During the site visit in 2014, Ms. Masun inspected 

the Loma Larga property, including the location of drill collars LLD148, LLD149 and LLD370.  In 

2025, Ms. Masun verified the drill collar locations of LLD385, LLD389, and LLGT006. 

In 2014, Ms. Masun reviewed the geological core, checked lithology, mineralisation, and sampling 

against drill logs of the following drillholes: IQD122, IQD183, IQ210, LLD367 and LLD372. In 2025, 

Ms. Masun reviewed the geological core, checked lithology, mineralisation, and sampling against 

drill logs of the following drillholes:  LLD386, LLDHG011, and LLD389.  During the core review, no 

notable discrepancies were found; metre tags were placed in the correct locations in the core boxes, 

samples were clearly and accurately marked, and core boxes were clearly labelled. 

12.2 Manual Database Verification  

Sampling details for the historic drilling program by IAMGOLD were verified by RPA (now SLR) in 

2006. At that time, the RPA QP validated the drillhole database up to hole IQD354. In 2012, SLRôs 

QP verified 30 drillholes completed by IAMGOLD in 2008, which included 28 resource delineation 

drillholes and two (2) drillholes for metallurgical testwork. Prior to accepting the resource database 

used to estimate the current Mineral Resources for the Loma Larga Project, the QP reviewed and 

verified 12 drillholes completed by INV in 2013, which included drillholes LLD364 to LLD375. The 

verification work included a review of the QA/QC methods and results, checking assay certificates 

against the database assay table, a site visit and review of drill core, and standard database 

validation tests. 

In 2018, the QP verified the assay results from 23 drillholes that were completed subsequent to the 

2016 Technical Report. Verification included checking assay certificates against the database assay 

table. The QP also completed standard database validation tests of the new drilling.  

The QP considers the resource database reliable and appropriate to support a Mineral Resource 

Estimate. 

In addition, the QP reviewed and verified the 248 drillholes with sulphur data, including 26 drillholes 

that were completed by INV during the 2017 drilling campaigns on the Project. The verification work 

consisted of reviewing the QA/QC results, checking assay certificates against the database assay 

tables and standard manual validation tests. 

The review of the resource database included header, survey, lithology (major and minor), assay, 

and density tables. Database verification was performed using tools provided within the Dassault 
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Systèmes GEOVIA GEMS Version 6.6 software package (GEMS). As well, the assay and density 

tables were reviewed for outliers. Any inconsistencies that were identified were promptly corrected 

by INV. 

A visual check of the drillhole collar elevations with respect to the topographic surface and drillhole 

traces was completed. The QP noted 19 drillhole collars within the mineralised wireframe domains 

that were greater than one (1) metre above the topographic surface, and four were greater than 

three (3) metres. The QP followed up these discrepancies and found that it was not a transcription 

error. The QP recommends that INV resurvey the drillhole collars listed in Table 12.1. 

Table 12.1 ï Drillhole Collar Errors  

Drillhole  
Collar Error  

(m) 

IQD253 6.44 

IQD145001 5.37 

IQD330 4.61 

IQD314 4.06 

IQD142501 2.95 

IQD133 2.26 

IQD190 2.12 

IQD181 2.09 

IQD165 2.02 

IQD176 1.76 

IQD146 1.72 

IQD179 1.37 

IQD142 1.32 

IQD344 1.24 

LLD375 1.19 

IQD138 1.14 

IQD175 1.14 

LLD370 1.10 

IQD163 1.04 

 

The QP verified all 1,722 assay records. This included a comparison of assay results in the resource 

database to 18 digital laboratory certificates of analysis (COA), which were received directly from 

Inspectorate. Any inconsistencies that were identified were promptly corrected by INV. 
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The QP verified 2,423 assay records to 30 digital COAs from 23 drillholes that were sampled during 

INVôs 2017 drilling programs. A visual check of the drillhole GEMS collar elevations and drillhole 

traces was completed. No errors or inconsistencies were found. 

12.3 Independent Assays of Drill Core  

The QP did not collect samples from drill core for independent assay during the 2014 site visit. 

In 2005, Wayne Valliant, P.Geo., Principal Geologist with Scott Wilson RPA, collected seven (7) 

samples of quartered core for independent analyses at SaGS Minerals Services, Toronto. Analyses 

were by fire assay for gold and ICP for silver and copper. Although seven (7) samples are not 

sufficient for statistical comparisons, Scott Wilson RPA (2006) found the agreement to be 

reasonable and confirmed the presence of gold in the samples. 

12.4 QPôs Opinion 

The QP is of the opinion that database verification procedures for the Loma Larga Project comply 

with industry standards and are adequate for the purposes of Mineral Resource Estimate. 
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13 MINERAL PROCESSING AND METALLURGICAL TESTING  

This is an update of the Loma Larga FS dated April 8, 2020, issued on November 29, 2021, and 

filed on SEDAR+.  

13.1 Introduction  

 Metallurgical testing data for ore scheduled to be processed in the LOM plan indicates that 

the recovery models and methods are appropriate. 

 Samples used to generate the metallurgical data have been representative, and support the 

estimates of LOM performance. 

 The QP is not aware of any processing factors or deleterious elements that could have a 

significant impact on potential economic extraction. 

13.2 Historical Metallurgical Testwork  

A review of the available historical metallurgical data was carried out, with a focus on obtaining 

pertinent results to the current process design. The findings of the review are presented in the 

following sections.  

13.2.1 IAMGOLD METALLURGICAL TESTWORK PROGRAMS ï 2006 TO 2010 

Numerous metallurgical testwork programs were carried out by IAMGOLD between 2006 and 2010. 

In total, a set of 26 samples with gold grades ranging between 5 and 42 g/t and copper grades 

between 0.30 to 5.40% were received at SGS Lakefield, Ontario, Canada, and tested.  

The focus of these programs was to identify suitable conditions to maximise gold recovery via a 

hydrometallurgical processing route to generate gold doré on-site at Loma Larga.  

The following results are relevant to the current version on the Loma Larga flowsheet: 

 The ore was identified as being refractory in nature. 

 Mineralogical testing indicated that the bulk of the gold (72%) in the ore is associated with 

pyrite, followed by enargite (12%) and the remainder is free and or locked within siliceous 

gangue. 

 A total of nine (9) Bond Ball Mill Work Index tests were completed. Results ranged from 

15.2 kWh/t to 18.0 kWh/t, with an average value of 16.8 kWh/t. 

 Gravity preconcentration achieved less than 10% recovery from the contained gold in feed 

material. 

 Whole ore cyanidation achieved low gold recoveries (16 to 30% of the gold in the feed) with 

high cyanide consumption levels. 
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 Flotation testing achieved high gold and copper recoveries of 90 to 93% and 94 to 96%, 

respectively, into a single bulk concentrate containing enargite and pyrite. 

13.2.2 INV METALS PRE-FEASIBILITY METALLURGICAL TESTWORK PROGRAM ï 2014 

The focus of the 2014 metallurgical program was to investigate possible flotation configurations to 

produce saleable concentrate(s) from the Loma Larga deposit. Both bulk and sequential (copper, 

pyrite) flotation circuits were investigated using a series of open circuit tests. A locked cycle test was 

subsequently completed for the sequential flotation flowsheet. The results of the 2014 metallurgical 

program were used in the 2016 Pre-Feasibility Technical Report prepared by RPA. 

The following tests were carried out: 

 Physical characterisation and mineralogy. 

 Bulk rougher flotation. 

 Bulk rougher cleaner flotation. 

 Sequential cleaner flotation. 

 Locked cycle flotation. 

The two (2) composite (59 kg and 30.5 kg) samples were prepared from 230 kg of quartered HQ 

drill core intervals by SGS Lakefield. Drillholes LLD 371 and LLD 372 contributed the sample 

material for both composites. Composites head assays were found to be 12.5 g/t and 6.38 g/t Au 

and 0.59% Cu and 0.51% Cu, respectively.  

The 2014 testwork program demonstrated, at a preliminary level, the following: 

 The ore can be considered moderately hard, as assessed by the bond work index. 

 The ore is highly abrasive. 

 Bulk flotation results in significant gold losses at the cleaner flotation stage. 

 Sequential flotation resulted in the production of saleable concentrates. However, reagent 

consumption levels needed to be examined further. 

The conclusions from the 2014 metallurgical testing program were that a sequential flotation process 

producing separate enargite and pyrite concentrates was identified as being the preferred process 

route. The sequential flotation consisted of producing a high pH pulp in a rougher copper stage to 

depress pyrite (and contained gold) followed by a low pH pyrite flotation stage via the addition of 

acid to the copper rougher tails stream. 
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13.2.3 TESTWORK FOR 2019 FEASIBILITY STUDY 

The metallurgical testwork program conducted in 2017-2018 was designed to optimise the flotation 

flowsheets and reagent schemes from the 2014 program. Both bulk and sequential flotation 

flowsheets were investigated, as each option assessed in earlier works was not considered to be 

optimised (high reagent consumptions). 

The metallurgical testwork program consisted of: 

 Physical characterisation of three (3) composites and ten (10) variability samples. 

 Ninety-one (91) x Rougher/Rougher Cleaner tests on 14 composites. 

 Twelve (12) x Variability Rougher tests on 10 variability composites. 

 Forty-six (46) x Cleaner Flotation tests. 

 Four (4) x Locked Cycle tests. 

 Pilot-scale Staged Flotation Reactor (SFR) tests. 

 Tails samples collected for downstream characterisation testing. 

13.2.3.1 Sample Selection 

The source material for the metallurgical program was the remaining composite material from the 

2014 metallurgical program and drill core from Loma Larga 2017 drill program. In total, 14 

composites were prepared over the life of the program. 

It should be noted that the samples used for the metallurgical testwork were at SGS Lakefield prior 

to the commencement of the feasibility study program. It is understood that all samples are from 

diamond drill cores, drilled between 2014 and 2017. The impact of sample age appears to be 

minimal with respect to metallurgical performance, however it was not checked in detail.  

The samples were prepared by INV Metals on-site at Loma Larga and shipped to SGS Lakefield in 

Ontario, Canada. 

The selection of drill core intervals for the testwork composites and variability samples was carried 

out by INV. Orix Geoscience Inc. performed a comprehensive analysis of the ore types within the 

deposit, as shown in Table 13.1, and concluded that the samples chosen by INV were representative 

of the overall deposit.  

A Life-of-Mine (LOM) plan was generated by INV and an updated production plan was developed 

by BBA which generated a high-level process plant production schedule. 

At the time of the sample selection for the 2017-2018 testwork program, the production schedule 

and LOM plan generated in the feasibility study was not available.  
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Table 13.1 ï Ore Type Categories  

 
Source: Ore type categories work performed by Orix Geoscience Inc., 2016 

Figure 13.1 illustrates the location of each drillhole and the variability sample intervals, with respect 

to the ore body. 

Drillholes LLDGT-005 and LLDGT-006 were used to form the majority of the composites and as the 

source of the variability samples for the Project. Both LLDGT-005 and LLDGT-006 are within the 

boundary of the deposit and intersect Types 1 and 2 ore types. Ore types are defined in accordance 

with Figure 13.1.
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Figure 13.1 ï Drill hole Locations and Ore Types  

 

 
Source: INV, 2018
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13.2.3.2 Head and Mineralogy Characterisation 

Head assays and mineralogical analysis was carried out on subsamples on a number of composites 

and variability samples. Head assays for gold ranged from 1.06 to 15.4 g/t, averaging 5.6 g/t Au. 

Head assays for copper ranged from 0.033 to 4.12% Cu, averaging 0.50% Cu, while sulphur assays 

ranged from 3.95 to 15.3% S, averaging 8.93% S.   

Mineralogy was consistent for all samples examined.  

At a PϢϚ of 75 µm, liberation (>80% of the cross-sectional particle area) averaged 85% for pyrite, 

with little variance in this value across the samples evaluated. The liberation characteristics for 

enargite were not as favourable, averaging 59%, with considerably higher variance. Non-liberated 

enargite was more commonly associated with pyrite than quartz, while non-liberated pyrite was 

associated largely with quartz. 

13.2.3.3 Physical Characterisation 

Physical characterisation testwork was conducted on three (3) different composite samples and ten 

(10) variability samples.  

For the coarser particle grindability tests, i.e., Drop Weight Test (DWT), SAG Mill Comminution 

(SMC), and SAG Power Index (SPI), the indices indicate samples were medium to moderately hard 

or competent on average in comparison to the SGS database. For the mid-range particle grindability 

tests, i.e., RWI, samples averaged moderately hard, while for the fine particle grindability tests, i.e., 

BWI, samples were considered moderately hard on average.  

13.2.3.4 Flotation Testwork 

Flotation testing was completed to evaluate the performance of the bulk and sequential flowsheets. 

The flotation testwork was performed to provide sufficient information for selection of the optimal 

processing flowsheet and design and to allow for the estimation of recoveries, concentrate grades, 

Capex and Opex to a feasibility levels.  

All flotation testing was carried out at the SGS facilities in Lakefield, Ontario. 

The sections below summarise the results of the bulk and sequential flowsheet options investigated 

during the study. The outcomes of these investigations were as follows: 

 The sequential flowsheet achieves higher grade copper and pyrite concentrates. 

 The sequential flowsheet delivers higher overall metal recoveries to final concentrate. 

 The sequential flowsheet achieved these recoveries utilising lower reagent dosages. 
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13.2.3.5 Bulk Flotation 

The bulk flotation circuit had considered that enargite and pyrite were to be recovered together in a 

bulk concentrate, using a bulk rougher and three (3) stage cleaning separation process; followed by 

selective cleaning to produce both copper and pyrite concentrates. The concentrate of the copper 

cleaning circuit being the final copper concentrate and the combined tails streams the pyrite 

concentrate. Both concentrates contain both gold and silver. 

Two (2) bulk circuit rougher tests and a further 33 combined bulk rougher-cleaner tests were 

completed. 

The first test (F23) was carried out using the high-grade gold ñBlend compositeò at a primary grind 

of 80% passing 60 µm, 1.3 kg/t Lime, 30 g/t PAX, 15 g/t 3418A (copper collector) and 25 g/t MIBC. 

Recoveries of the major elements were 95.7% for copper, 95.1% for arsenic, 93.6% for gold and 

88.8% for silver. 

The second test (F32) rougher only bulk test was carried out to evaluate the staged use of 3418A 

versus PAX. The test conditions being a low pulp pH (7.0), 3418A (15.0 g/t), PAX (30.0 g/t) and 

MIBC (20.0 g/t). Overall recoveries were 94.7% for copper, 95.1% for arsenic, 92.9% for gold and 

88.5% for silver. 

The tests were carried out on Composite 1 and Blend composites.  

The following observations were noted: 

 Only F11 resulted in a reasonable copper concentrate recovery and grade of 76.6% and 

30.3% Cu respectively. 

 Gold recovery to copper concentrate was on average 20%. 

 Gold losses to the bulk rougher tails and first bulk cleaner tails were on average 10.5%. 

Bulk variability tests were completed, including a bulk rougher stage and then multiple stages of bulk 

concentrate cleaning. 

All of the variability tests were run at the following conditions: 

 Primary grind of 80% passing 60 µm. Add lime to target pulp pH 7.0. 

 Bulk rougher for 20 minutes after 6 minutes conditioning time with 15 g/t 3418A, 25 g/t MIBC, 

25 g/t PAX. 

 Regrind bulk concentrate for 15 minutes with 7.5 g/t 3418A and 15.0 g/t PAX. 

 Bulk 1st cleaner for 10 minutes after two (2) minutes conditioning time with up to 5 g/t 3418A, 

8.0 g/t MIBC & 10 g/t PAX as required. Some tests did not use extra reagents at all. 

 Bulk 2nd cleaner for 10 minutes after one (1) minute of conditioning time with 8 g/t MIBC. 
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No extra lime was added to the regrind and cleaner stages and pulp pH stabilised between 7.0 - 8.0 

in cleaner stages. Total PAX addition was up to 70 g/t.  

The following was noted from the variability test results: 

 Copper head grades were highly variable from 0.05 to 4.0% Cu. 

 Copper recoveries ranged from 70.0 to 95.3% despite some very low copper grades. 

 Arsenic responds in a similar manner to copper as expected as the predominant copper 

bearing mineral is enargite. 

 Sulphur recoveries are also good but on average 5% lower than required to maximise gold 

recovery. 

 The sulphur grade recovery curves were not the same as gold recovery curves, implying that 

the residual gold not recovered with copper is not totally associated with the pyrite. 

 Gold head grades cover a very wide range of assays from 2.62 to 15.5 ppm Au. Gold 

recovery performance was highly variable from 71.5 to 90.9%, at grades of 14 to 52 g/t Au. 

Second stage cleaning results are presented in Table 13.2. 

Table 13.2 ï LCT #2 Recovery to Bulk Second Cleaner Concentrate  

Product  
Weight  Assays (%, g/t) Distribution (%) 

(%) Cu As S Au Ag Cu As  S Au  Ag  

Bulk 2nd CI Conc  11.25 1.68 0.63 48.4 36.1 203 87.0 82.9 86.9 82.2 82.6 

Bulk 1st CI Scav Tail 15.27 0.025 0.016 1.35 1.45 6.66 1.8 2.9 3.3 4.5 3.7 

Bulk Ro Tail 73.48 0.033 0.017 0.84 0.90 5.16 11.2 14.2 9.8 13.3 13.7 

Combined Tail  88.75 0.032 0.017 0.93 0.99 5.41 13.0 17.1 13.1 17.8 17.4 

Head (calc.) 100.0 0.22 0.086 6.27 4.95 27.6 100.0 100.0 100.0 100.0 100.0 

Source: SGS, 2018 

The overall recovery of copper to final copper concentrate was relatively low (40-80%) and that the 

concentrate grades were generally understood to be less than marketable. The cause for the 

relatively low-grades can be linked to the high pyrite content in all of the samples, ranging from 60 

to 80% by weight. 

13.2.3.6 Sequential Flotation 

The sequential flotation circuit considered that enargite and pyrite are recovered sequentially and 

separately via separate copper sulphides and pyrite roughing and cleaning circuits.  
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In the first stage of flotation, enargite and other copper sulphides are preferentially recovered via the 

use of a moderately high pulp pH and a collector that is more selective to the recovery of copper 

sulphides vs. iron sulphides. 

The copper concentrate collected may also recover associated pyrite in composites and as such, 

this concentrate stream is sent to a regrind circuit for further liberation before being cleaned in three 

(3) sequential stages of copper cleaner flotation. 

The tails stream from the copper rougher and cleaner circuits is then combined and fed to the pyrite 

rougher flotation stage, where the pulp pH is reduced and a strong collector (PAX) introduced to 

activate pyrite for optimum recovery. 

The recovered pyrite rougher concentrate is then reground to achieve suitable liberation and cleaned 

in two (2) sequential stages of cleaning for gangue rejection. 

A total of 58 rougher, rougher-cleaner, and locked cycle tests were completed as part of the 

sequential flotation testing program.  

13.2.3.7 Locked Cycle Tests 

A total of four (4) locked cycle tests (LCTs) were completed for the 2017-2018 metallurgical testing 

program as follows: 

 LCT #1 ï Bulk flotation circuit tested using Blend Composite. 

 LCT #2 ï Bulk rougher cleaner of SFR concentrates. 

 LCT #3 ï Sequential flotation circuit using Low-Grade Comp. 

 LCT #4 ï Sequential flotation circuit using ñFive-year Compositeò. 

The test conditions used for each of these tests, including results obtained and comments on results 

achieved, are provided in the following sections. 

13.2.3.8 Locked Cycle Test #1 

LCT #1 evaluated the performance of the bulk flotation flowsheet. Feed material for the test was the 

ñBlend Compositeò. The LCT #1 test conditions flowsheet is illustrated in Figure 13.2. 

The target grind sizes, pulp pH and reagent additions and actual test conditions achieved were as 

follows: 

 Primary grind target 80% passing 60 µm. 

 Bulk concentrate regrind target 80% passing 30 µm - actual 29 µm. 

 Each of the flotation stages included one minute of conditioning time. 
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 The bulk rougher stages included six (6) stages of flotation, the two (2) stages in the bulk 1st 

cleaner, two (2) stages in the bulk 2nd cleaner, and single stages thereafter. 

Figure 13.2 ï LCT #1 Flowsheet  

 
Source: Promet 101, 2018 

Table 13.3 outlines the results obtained during LCT #1. The results of the LCT showed a copper 

concentrate grade of 17.3%, with a mass recovery of 2.94% and overall metal recovery of 76.5%. 

Gold recovery to the pyrite concentrate was relatively poor at only 63.4%. The performance of this 

bulk circuit test indicates insufficient rejection of pyrite with associated gold from the copper circuit 

to the pyrite concentrates. 
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Table 13.3 ï LCT #1 Results  

Stage 
Assays %, g/t (Au, Ag)  

 Cu Au Ag As S Fe 

Flotation Feed  0.66 17 70 0.23 12 10 

Bulk rougher tail  0.04 1.4 5.4 0.01 0.8 1 

Bulk rougher conc  1.97 49 207 0.68 35 29 

Bulk 1st cl-scav tail  0.21 11 33 0.07 6 7.2 

Bulk 2nd cleaner conc  2.68 64 277 0.92 47 38 

Bulk circuit combined tails  0.06 2.5 8.8 0.02 1.4 1.7 

Cu rougher conc  5.66 82 442 1.99 50 39 

Cu rougher tail  0.44 52 146 0.11 46 39 

Cu 1st cleaner tail  0.84 56 329 0.23 51 43 

Cu 2nd cleaner conc  17.3 141 857 6.23 46 28 

Pyrite conc  0.54 53 191 0.14 47 40 

  
Recoveries % of Feed  

Masspull  Cu Au Ag As S Fe 

Bulk Rougher 32.3 95.7 94 95 96.1 96 94 

Bulk 1st Cleaner 25.2 94.5 90 92 94.9 94 90 

Bulk 1st Cl-scav 0.6 0.6 1.1 0.8 0.58 1.2 1.4 

Bulk 2nd Cleaner 23 92.8 88 90 93.1 91 87 

Cu Rougher 10.5 89.4 51 66 91.9 44 40 

Cu 1st Cleaner 5.49 83.1 35 43 86.8 23 19 

Cu 2nd Cleaner 2.94 76.5 25 36 80.8 12 8.1 

Pyrite conc 20.03 16.3 63 55 12.4 80 79 

 
Stage Recoveries %  

Masspull  Cu Au Ag As S Fe 

Bulk Rougher 32.3 95.7 94 95 96.1 96 94 

Bulk 1st Cleaner 71.8 96.4 93 95 96.4 94 92 

Bulk 1st Cl-scav 6.06 17 16 15 16.1 20 17 

Bulk 2nd Cleaner 91.3 98.2 98 98 98.2 97 96 

Cu Rougher 41.2 90 52 68 92.7 43 41 

Cu 1st Cleaner 52.3 92.9 68 65 94.5 51 47 

Cu 2nd Cleaner 53.6 92.1 72 84 93 51 43 

Source: Promet 101, 2018 
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13.2.3.9 Locked Cycle Test #2 

LCT #2 was on the bulk concentrate generated as part of pilot testing of the Staged Flotation Reactor 

(SFR).  

Figure 13.3 outlines the flowsheet used in LCT #2. It includes the SFR rougher to generate a bulk 

concentrate, concentrate regrind, two (2) stages of cleaning and a cleaner scavenger. The final 

concentrate generated would typically be re-cleaned at high pulp pH to depress pyrite and generate 

the two (2) final concentrates. As such, the second cleaner concentrate generated in this LCT 

represents the total recovery of copper and precious metals when using this circuit. 

Figure 13.3 ï Loma Larga 2017 Metallurgical Testing Program L CT #2 Flowsheet  

 
Source: Promet 101, 2018 

The feed material for this bulk cleaner locked cycle test was generated as part of the SFR pilot plant 

program using assay reject samples. 

Table 13.4 outlines the results obtained during LCT #2. 
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Table 13.4 ï LCT #2 St ream Assays  

Stage 
Assays %, g/t (Au, Ag)  

 Cu Au Ag As S Fe 

SFR Feed  0.21 5 28 6.3 0.09 5.7 

SFR Rougher Con  0.71 16 89 21 0.27 18 

Bulk 1st Cleaner Con  1.47 34 187 45 0.57 39 

Bulk 1st Cl-Scav Con  0.23 14 57 15 0.12 15 

Bulk 2nd Cleaner Con  1.66 36 203 49 0.63 41 

SFR Rougher Tail  0.03 0.9 5.2 0.8 0.02 1.1 

Bulk 1st Cl-Scav Tail  0.03 1.5 6.6 1.4 0.02 1.3 

Combined Tail  0.03 1 5.4 0.9 0.02 1.1 

  
Recoveries % of Feed  

Masspull  Cu Au Ag As S Fe 

SFR Rougher Conc 26.7 88.7 87 86 90 85.4 86 

Bulk 1st Cleaner 12.7 87 87 86 91 84.8 87 

Bulk 1st Cl-Scav 0.38 0.41 1.1 0.8 0.9 0.53 1 

Bulk 2nd Cleaner 11.2 86.9 82 83 87 82.5 82 

  
Stage Recoveries %  

Masspull  Cu Au Ag As S Fe 

SFR Rougher Conc 26.7 88.7 87 86 90 85.5 86 

Bulk 1st Cleaner 44.5 97.5 94 95 96 96.1 95 

Bulk 1st Cl-Scav 2.4 18.6 19 18 21 15.5 23 

Bulk 2nd Cleaner 88.4 99.8 95 96 95 97.4 95 

Source: Promet 101, 2018 

The SFR gold and copper recoveries to the bulk concentrate were relatively low at 86.7 and 88.7%, 

respectively. Mass recovery was high at 26.7% with good sulphur recovery. 

Subsequent regrind and cleaning resulted in a further recovery loss of 4.5 % and 1.8% for gold and 

copper, respectively. The maximum gold recovery possible from the bulk cleaned concentrate is 

82.2%. 

13.2.3.10 Locked Cycle Test #3 

LCT #3 tested the sequential flowsheet at the conditions established during the previous sequential 

flotation optimisation phase of the program and approximate LOM head grade.  

The flowsheet used for this LCT is presented in Figure 13.4. 
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Figure 13.4 ï LCT #3 Flowsheet  

 
Source: Promet 101, 2018 

Table 13.5  ï LCT #3 Sample Head Grade  

Description  
Head grades % or ppm  

Copper  Gold  Arsenic  Iron  Sulphur  Zinc  Lead Antimony  

Composite 0.51 5.96 0.18 7.49 8.61 182 120 117 

Source: SGS, 2018 

For this test, four (4) stages of copper rougher collection, with a total of 12 minutes of residence 

time, followed by six (6) stage of pyrite rougher collection, with a total of 20 minutes of residence 

time, was used. The target grind sizes, pulp pH and reagent additions and actual test conditions 

achieved were as follows: 

 Primary grind target 80% passing 60 µm. 

 Copper regrind target 80% passing 30 µm. 

 Pyrite regrind target 80% passing ~30 µm ï Actual 29 µm. 

 Pyrite rougher tails Actual 80% passing 58 µm. 
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 Conditioning time post grinding is five (5) minutes. 

The results of LCT #3 were statistically balanced to obtain stage by stage recoveries and 

performance. This balance was the basis for process design and flotation circuit sizing. Table 13.6 

to Table 13.8 present the key performance data obtained for the individual stages of the flotation 

circuit for LCT #3. 

Table 13.6 ï LCT #3 Stream Balance Data  

Stage 
Assays %, g/t (Au, Ag)  

Cu Au Ag As S Fe 

Flotation Feed 0.51 5.96 33.5 0.180 8.61 7.50 

Copper Rougher 11.5 46.1 493 4.23 20.2 8.29 

Copper 1st Cleaner  30.2 96.3 1,270 10.9 36.0 14.1 

Copper 2nd Cleaner 32.2 101 1,348 11.7 36.0 12.9 

Copper 3rd Cleaner 33.5 104 1,397 12.1 35.9 12.2 

Copper Cl-Scav 3.10 39.4 239 1.09 41.8 33.4 

Pyrite Rougher 0.18 16.4 50.1 0.039 34.2 30.4 

Pyrite 1st Cleaner 0.28 22.7 61.2 0.089 42.9 36.9 

Pyrite 2nd Cleaner 0.30 24.1 66.9 0.092 46.4 39.6 

Pyrite Cl-Scav 0.13 11.5 17.29 0.059 17.5 14.9 

Final Tails 0.02 0.98 5.38 0.005 1.07 1.39 

Source: Promet 101, 2018 

Table 13.7 ï LCT #3 Overall Recoveries Balanced Data  

Stage 
Recoveries % of Feed  

Masspull  Cu Au Ag As S Fe 

Copper Rougher 4.01 90.2 31.1 59.0 94.2 9.42 4.44 

Copper 1st Cleaner 1.49 88.3 24.1 56.5 90.5 6.24 2.80 

Copper 2nd Cleaner 1.40 88.2 23.6 56.1 90.4 5.84 2.41 

Copper 3rd Cleaner 1.33 87.4 23.1 55.5 89.7 5.55 2.16 

Copper Cl-Scav 0.10 0.61 0.66 0.72 0.60 0.49 0.45 

Pyrite Rougher 21.5 7.48 59.0 32.1 4.60 85.2 87.1 

Pyrite 1st Cleaner 17.7 9.71 67.3 32.3 8.76 88.3 87.1 

Pyrite 2nd Cleaner 15.6 9.10 63.2 31.2 8.01 84.2 82.5 

Pyrite Cl-Scav 0.13 0.03 0.25 0.11 0.04 0.26 0.25 

Source: Promet 101, 2018 
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Table 13.8 ï LCT #3 Stage Recoveries Balanced Data  

Stage 
Stage Recoveries %  

Masspull  Cu Au Ag As S Fe 

Copper Rougher 4.01 90.2 31.1 59.0 94.2 9.4 4.44 

Copper 1st Cleaner 34.9 96.4 73.7 93.1 94.7 58.9 50.6 

Copper 2nd Cleaner 90.3 99.0 96.2 98.3 99.1 89.4 79.0 

Copper 3rd Cleaner 95.0 99.2 97.8 98.9 99.2 95.0 89.6 

Copper Cl-Scav 3.60 18.3 7.67 17.1 11.7 11.2 16.5 

Pyrite Rougher 22.4 75.9 85.5 78.2 78.6 94.1 91.1 

Pyrite 1st Cleaner 67.2 89.5 94.5 87.8 88.6 94.4 92.4 

Pyrite 2nd Cleaner 88.3 93.7 94.0 96.5 91.4 95.4 94.7 

Pyrite Cl-Scav 1.50 2.63 6.33 2.44 3.54 5.00 3.51 

Source: Promet 101, 2018 

The feed composite used for LCT #3 was relatively close in grade to that of the expected feed gold 

grade of the process facilities for the first five (5) years of operation, but almost double that of the 

copper grade. A relatively high pulp pH was used to ensure low pyrite recovery in the copper rougher 

stage, with a relatively low mass recovery being achieved (~4.01%) and good copper (90.2%) and 

arsenic (94.2%) recoveries. Subsequent copper cleaner stages rejected 66.8% of the mass from 

the rougher concentrate, but only lost 2.8% of the copper. Gold and sulphur rejected from the copper 

rougher concentrate being 8.0 and 3.9% respectively. The copper concentrate grade achieved in 

the cleaning stages was 33.5% Cu, 12.1% As, 1,397 g/t Ag and 104 g/t Au. Gold recovery to the 

copper concentrate was 23.1% of total gold. 

The pyrite rougher stage recovered 85.5% of the feed gold and 94.1% of the feed sulphur into 21.5% 

of the total feed. Subsequent cleaning of the pyrite rougher concentrate resulted in a total of 63.2% 

of feed gold being recovered into the final pyrite concentrate. Note that for this test the copper 

cleaner tails were sent to the pyrite first cleaner stage, not the pyrite rougher feed. 

Overall gold recovery was 86.3% at a feed grade of 5.96 g/t gold, as compared to 88.3% for LCT #1 

with a feed grade of 16.7 g/t gold and 86.9% for LCT #2 at a feed grade of 4.95 g/t gold. 

The different recoveries of copper and arsenic in the copper cleaner-scavenger stage implies that 

there is some arsenic present in the form of arsenopyrite which is depressed, or non-arsenic 

associated copper minerals. Arsenopyrite was noted in some of the QEMSCAN analysis.  
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13.2.3.11 Locked Cycle Test #4 

The objective of LCT #4 was to test a more representative sample of the initial 5-year average LOM 

plan and confirm the influence of collector addition and residence time on the gold recovery within 

the pyrite circuit. 

Feed material for LCT #4 was composited from sub-samples of the ñ5-year compositeò and individual 

variability samples. The sample head grade of the final composite is presented in Table 13.9. 

Table 13.9 ï LCT #4 Sample Head Grade ï 5-Year Composite  

Head grades % or ppm  

Cu Au As Fe S Zn Pb Sb 

0.25 5.10 0.092 5.94 6.47 177 198 101 

Source: SGS, 2018 

This test utilised four (4) stages of copper rougher collection with a total of 12 minutes of residence 

time, followed by six (6) stages of pyrite rougher collection, with a total of 20 minutes of residence 

time.  

The target grind sizes, pulp pH and reagent additions and actual test conditions achieved were as 

follows: 

 Primary grind target 80% passing 60 µm ï Actual 67 µm. 

 Copper regrind target 80% passing 30 µm ï Actual 17 µm. 

 Pyrite regrind target 80% passing 30 µm ï Actual 31 µm. 

 Pyrite rougher tails Actual 80% passing 55 µm. 

 One (1) minute of conditioning time. 

 Moderate copper rougher pulp pH was targeted to limit lime consumption and acid use in 

pyrite rougher feed.  

The flowsheet used for this LCT is presented in Figure 13.5. 
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Figure 13.5 ï LCT #4 Flowsheet  

 
Source: Promet 101, 2018 

The results of LCT #4 were balanced to obtain stage by stage recoveries and performance. This 

balance (in conjunction with the results of LCT #3) was the basis for the project process design and 

flotation circuit sizing stage recoveries. Table 13.10 to Table 13.12 present the key performance 

data obtained for the individual stages of the flotation circuit for LCT #4. 

Table 13.10 ï LCT #4 Stream Assays ï Balanced Data  

Stage 
Assays %, g/t (Au, Ag)  

Cu Au As Ag S Fe 

Flotation Feed 0.25 5.15 0.093 24.1 6.38 5.98 

Copper Rougher 5.59 23.1 2.07 304 18.6 18.9 

Copper 1st Cleaner 15.1 43.7 5.55 932 27.8 16.9 

Copper 2nd Cleaner 22.4 54.1 8.12 1,340 31.1 15.3 
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Stage 
Assays %, g/t (Au, Ag)  

Cu Au As Ag S Fe 

Copper 3rd Cleaner 27.4 61.7 10.1 1,615 32.6 13.6 

Copper Cl-Scav 1.67 24.8 0.59 226 24.0 20.9 

Pyrite Rougher 0.094 19.9 0.028 55.6 27.5 23.9 

Pyrite 1st Cleaner 0.27 27.6 0.092 76.7 37.7 33.4 

Pyrite 2nd Cleaner 0.29 29.6 0.098 82.4 40.5 35.8 

Pyrite Cl-Scav 0.090 6.04 0.044 0.98 6.51 7.15 

Final Tails 0.013 0.73 0.006 1.24 0.67 1.12 

Source: Promet 101, 2018 

Table 13.11 ï LCT #4 Overall Recoveries ï Balanced Data  

Stage 
Recoveries % of Feed  

Masspull  Cu Au Ag As S Fe 

Copper Rougher 4.08 89.8 18.3 50.8 90.8 11.9 12.8 

Copper 1st Cleaner 1.40 83.2 11.9 53.8 83.5 6.09 3.96 

Copper 2nd Cleaner 0.93 82.0 9.77 51.6 81.2 4.53 2.38 

Copper 3rd Cleaner 0.74 79.8 8.85 49.4 80.2 3.77 1.68 

Copper Cl-Scav 0.45 2.96 2.16 4.3 2.86 1.69 1.57 

Pyrite Rougher 19.4 7.1 74.8 45.2 5.9 83.4 77.6 

Pyrite 1st Cleaner 15.0 15.9 80.3 46.9 14.8 88.4 83.6 

Pyrite 2nd Cleaner 13.8 15.7 79.1 46.2 14.4 87.2 82.3 

Pyrite Cl-Scav 1.66 0.59 1.94 1.23 0.78 1.69 1.98 

Source: Promet 101, 2018 

Table 13.12 ï LCT #4 Stage Recoveries ï Balanced Data  

Stage 
Stage Recoveries %  

Masspull  Cu Au Ag As S Fe 

Copper Rougher 4.08 89.8 18.3 50.8 90.8 11.9 12.8 

Copper 1st Cleaner 27.0 86.5 50.6 90.4 86.1 38.4 23.7 

Copper 2nd Cleaner 58.5 96.1 76.4 92.2 96.0 66.1 51.1 

Copper 3rd Cleaner 79.6 97.3 90.6 95.8 98.7 83.2 70.6 

Copper Cl-Scavenger 11.9 22.9 18.7 75.6 21.2 17.3 12.3 

Pyrite Rougher 20.2 70.1 91.4 91.8 64.2 94.6 89.0 

Pyrite 1st Cleaner 58.6 88.7 91.9 96.7 83.8 93.7 90.8 

Pyrite 2nd Cleaner 91.8 98.5 98.5 98.5 97.4 98.6 98.4 
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Stage 
Stage Recoveries %  

Masspull  Cu Au Ag As S Fe 

Pyrite Cl-Scavenger 15.7 29.1 27.6 76.4 27.2 28.5 23.5 

Source: Promet 101, 2018 

For this LCT, the copper rougher stage recovered 89.8% of feed copper. Subsequent cleaning of 

rougher concentrate produced a cleaner concentrate, grading 27.4% copper and 1,615 ppm silver. 

This corresponds to an overall of recovery 79.8% copper. Final mass recovery to copper concentrate 

was low at only 0.74% of feed. Overall mass rejection in the copper cleaner circuit was 81.8%. 

The extended pyrite residence time and increased collector dosage resulted in excellent sulphur 

(i.e., pyrite) and hence gold recovery to the pyrite rougher concentrate. Gold recovery was 91.5%, 

copper recovery 88.7% and sulphur recovery 94.6% of feed to that stage. It is noted that the copper 

cleaner tails stream with its associated gold was fed directly to the pyrite cleaner circuit. 

The final gold recovery to the pyrite concentrate being 79.1%. Overall gold recovery achieved to the 

two (2) concentrates was 88.0%. 

13.2.3.12 Staged Flotation Reactor 

The potential application of Woodgrove Technologiesô Staged Flotation Reactor (SFR) was 

investigated as part of the 2017 metallurgical testwork program. Seven (7) pilot plant scale SFR 

rougher tests were conducted at SGS Lakefield. Composite and variability assay reject material was 

used for all SFR testwork. The response to bench flotation of each pilot SFR test feed sample (after 

reagent addition) was determined by SGS, for comparison purposes.  

Several findings were made during the SFR pilot plant preliminary program: 

 The use of MIBC in conditioning and in the initial stages of the SFR tests increased 

metallurgical performance. MIBC performance increased when used in conjunction with X-

133 frother. 

 When directly compared to one another, X-133 frother outperformed W31 frother. 

 Adding collector to the grind did not appear to positively affect overall metallurgical 

performance. 

 PAX addition was effective when added in doses 10 g/t and larger, though adding significant 

amounts (30 g/t) did not result in improved metallurgical performance. 

 Little additional recovery occurs in the final eight (8) minutes of bench flotation (from minutes 

12 to 20). Although the SFR performance is not optimised, it is anticipated that the equivalent 

SFR performance for 12 minutes of bench-scale lab flotation time would be eight (8) stages of 

rougher SFRs. 
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13.3 2022 Metallurgical Testwork  Program  Update  

In 2021, the Loma Larga Project was acquired by DPM who undertook a comprehensive review of 

the FS process design requirements. As a result of the review, the requirement to produce a high-

grade copper concentrate was replaced by a lower grade gold-copper (Au-Cu) concentrate with gold 

and copper being payable metals. The arsenic grade needs to be limited to a maximum of 3.5% As 

per the smelter terms. This grade of arsenic corresponds to approximately 8.8% Cu grade in Au-Cu 

concentrate.  

An ore composite and variability material from 2017-2018 testwork was available at SGS Lakefield, 

and a decision was made by DPM to complete a small scope program. Testing was completed from 

July to December 2022.  

The 2022 metallurgical testwork program was designed to confirm results of the 2017 testwork and 

assess any opportunities with regards to: 

 Impact of the coarsening primary grind size on the ore flotation response. 

 Rougher concentrate regrind requirements. 

 Evaluation of the number of cleaning stages required to achieve target grades for Au-Cu, and 

pyrite flotation circuits. 

 The use of advanced flotation technologies including the Woodgrove SFR, Eriez Hydrofloat 

and GT Jameson cell technologies. 

 Tailings settling, pressure filtration, and rheological properties for coarse material (125 µm 

target primary grind size). 

 Generation of the large tailings sample for Paterson & Cooke tailings testing. 

The drill core samples were selected from material that was used for the 2017-2018 program and 

stored at SGS facilities in Lakefield.  

Two (2) composites were prepared for 2022 testwork program. 

 LOM low-grade composite (COMP1) for metallurgical tests. 

 Low-grade composite (COMP2) for Paterson & Cookeôs tailings testwork. 

Details on composites origin, weight, and expected key head grades can be found in Table 13.13. 
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Table 13.13 ï 2022 Composite Selection Details  

Composite  COMP1 COMP2 

Number of Intervals 29 71 

From, m 93 99 

To, m 162 177 

Drillholes 
LLDGT-007, LLDGT-008, 

 LLDGT-0011 
LLDGT-007, LLDGT-008,  

LLDGT-0011 

Ore Type 2, 3, 4 2, 3, 4 

Lithology Tb, BxHyd Tb, BxHyd, Bx, LvP 

Total Sample Interval Length, m 29.2 71.0 

Total Sample Mass, kg 87.6 233.4 

Expected Grades   

Au, g/t 4.91 2.32 

Cu, % 0.26 0.07 

S, % 6.30 5.87 

Source: SGS, 2022 

Two (2) rougher tests were completed to assess if there are any signs of sample aging and oxidation 

within the samples planned for COMP1, and results of the tests were compared to the rougher tests 

completed in 2017-2018. Based on this comparison, no signs of sample oxidation were found in the 

testing material for 2022 program. 

Rougher concentrates produced from COMP2 were used for the Woodgroveôs Benchtop Flotation 

Reactor (BFR) testing due to the small quantity of COMP1 ore (86 kg total).  

Selection of drill core intervals for COMP1 testwork composites was carried out by DRA. Drillholes 

LLDGT-007, LLDGT-008, and LLDGT-011 were used to form the testwork composites. Intervals 

selected are within the boundary of the 2019 Feasibility Study mine production schedule and LOM 

plan and intersect Types 2, 3, and 4 ores types. Domaining was conducted with the Cancha 

geometallurgical software to ensure the composite representativity. 
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13.3.1 HEAD ASSAYS 

Head assays for COMP1 and COMP2 can be seen in Table 13.14, and whole rock analysis for 

COMP1 is in Table 13.15. 

Table 13.14 ï COMP1 and COMP2 Head Assays  

Item Unit  COMP1 COMP2 

Cu % 0.3 0.071 

Fe % 5.3 5.35 

As % 0.12 0.032 

Al % 4,280 - 

Ca g/t 109 - 

Co g/t 24 - 

Cr g/t 177 - 

Cu g/t 3,030 - 

Fe g/t 53,700 - 

K g/t 784 - 

Li g/t < 10 - 

Mg g/t 43 - 

Mn g/t 47 - 

Na g/t 322 - 

Ni g/t < 20 - 

P g/t 57 - 

Pb g/t 273 - 

Ti g/t 759 - 

Zn g/t 393 - 

Au g/t 4.96 2.6 

Ag g/t - < 10 

S % 6.5 6.28 

Cl (HNOϝ soluble) g/t < 10 - 

F % 0.007 - 

Hg g/t 2.5 - 

 Source: SGS, 2022 
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Table 13.15 ï COMP1 Whole Rock Analysis  

Item Unit  Value 

SiOϜ % 82.1 

AlϜOϝ % 0.83 

FeϜOϝ % 7.4 

MgO % 0.03 

CaO % 0.01 

NaϜO % 0.06 

KϜO % 0.09 

TiOϜ % 0.92 

PϜOϟ % 0.02 

MnO % < 0.01 

CrϜOϝ % 0.03 

VϜOϟ % < 0.01 

LOI % 5.34 

  Source: SGS, 2022 

13.3.2 MINERAL CONTENT 

QEMSCAN evaluation has been conducted for the COMP1 head ore and F8 open circuit cleaner 

test final tailings (pyrite rougher tailings). A summary of the results can be found in Table 13.16. 

Table 13.16 ï COMP1 Head Ore and Final Tails Mineral Content and Liberation  

Sample  Head Ore F8 Final Tails  

Mineral  % w/w 

Pyrite 12.85 0.90 

Enargite 0.68 0.10 

Other Cu  0.03 0.03 

Quartz 83.27 95.29 

Remainder 3.17 3.68 

% Liberation  

Pyrite 75.0 22.1 

Enargite 56.9 1.0 

  Source: SGS, 2022 

As seen from the table, mineral content and liberation generally corresponds to the samples tested 

in 2017-2018. 
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13.3.3 DIAGNOSTIC LEACH 

A diagnostic leach tests was performed to determine the association of gold within various minerals 

within the sample tested including pyrite, arsenopyrite and other refractory minerals. 

Diagnostic leach tests were performed for samples of COMP1 head ore, pyrite 1st cleaner tails (open 

circuit), and pyrite rougher tails (open circuit). Each test included an intensive cyanide leach followed 

by hot aqua regia acid leach to dissolve the residual minerals prior to cyanidation. 

Just under half of the gold in tailings is considered sulphide locked in both the pyrite rougher and 

pyrite 1st cleaner tailings streams. 

A large proportion of the cyanide leachable gold and silicate locked gold in tailings does not float 

readily and is therefore amenable for cyanidation. Silicate locked or gold associated with fine 

sulphides (a leach residue post cyanide and aqua regia leach) presents a minor fraction of gold 

losses to tailings. The quantity of this gold is higher for the pyrite rougher tailings due to the higher 

quartz content in that tails stream. 

13.3.4 FRACTIONAL ANALYSIS 

Fractional analysis of the head ore and flotation tails samples (same samples that were used for the 

diagnostic leach tests) was conducted in order to determine a distribution of major elements across 

the size fractions. A results summary can be found in Table 13.17. 

Table 13.17ï COMP1 Fractional Analysis  

Sample  

Size Fraction  

+ 150 
µm 

+ 125 
µm 

+ 75 
µm 

+ 38 
µm 

+ 21 
µm 

+ 10 
µm 

- 10 µm Total  

Au Distribution, %  

Head Ore 6.0 6.5 19.2 17.7 26.0 10.7 13.9 100.0 

Pyrite Rougher Tails  29.4 11.9 9.8 7.7 10.5 30.6 100.0 

Pyrite 1st Cleaner Tails  2.1 8.7 13.1 5.9 7.0 63.2 100.0 

Cu Distribution, %  

Head Ore 5.6 5.0 14.8 13.7 20.4 16.2 24.3 100.0 

Pyrite Rougher Tails  34.9 16.4 13.5 3.5 4.8 26.8 100.0 

Pyrite 1st Cleaner Tails  0.0 21.3 27.6 6.3 4.6 40.2 100.0 

S Distribution, %  

Head Ore 5.7 5.9 18.1 19.9 27.8 11.2 11.4 100.0 

Pyrite Rougher Tails  26.2 12.0 10.1 8.4 8.6 34.7 100.0 

Pyrite 1st Cleaner Tails  0.0 12.8 15.0 4.6 3.6 64.1 100.0 

Source: SGS, 2022 
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As shown in Table 13.17, the distribution of sulphides (elemental sulphur, copper, and gold) shows 

that the finer size fractions or ultra fines fraction contains higher sulphide contents compared to the 

head sample. For the pyrite rougher tails stream, it can be observed that the majority of sulphides 

present are locked in the plus 125 and minus 10 µm fines.  

Pyrite first cleaner tailings is a product of the reground rougher concentrate flotation and have most 

of the sulphides concentrated in the minus 10 µm size fraction. These observations point to the 

necessity of the optimal regrind size for the rougher concentrates (both gold-copper, and pyrite) to 

avoid losses of the payable metals with extra fines. 

13.3.5 ROUGHER FLOTATION 

Rougher flotation tests were focused on evaluating the impact of ore primary grind size on gold and 

copper recoveries. The reagent scheme was used as per the rougher stage of the LCT3 locked 

cycle test form 2017-2018 program. A coarser primary grind withing the range indicated in the table 

has little impact on copper and gold recoveries, and weight recovery of the rougher concentrate. A 

pH of 11 at copper rougher flotation was still not high enough to prevent pyrite from activation 

resulted in additional gold recovery in copper circuit. The pH value was increased in open circuit 

cleaner tests starting from the test F6. 

Rougher flotation kinetics shows little sensitivity to the primary grind size with a target grind size PϢϚ 

between 65 and 125 µm. 

13.3.6 OPEN CIRCUIT CLEANERS 

The purpose of the open circuit cleaner tests was to evaluate any impact of the rougher concentrate 

regrind on recoveries and cleaner concentrate grade. Four (4) tests were conducted. Tests F5 and 

F6 had copper and pyrite rougher concentrate regrind target grind size PϢϚ of 30 µm, and tests F7 

and FϢϚ had no rougher concentrate regrind.  

Test F5 had a Cu rougher pH at 11, and this impacted gold recovery to a gold copper concentrate, 

further three (3) tests had copper rougher pH increased to 12, and gold distribution started reflecting 

the observed during 2017-2018 testing. 

The cleaner tests conducted with a rougher concentrate regrind produce higher sulphur grades in 

both the gold copper, and pyrite cleaner concentrates due to the improved gangue rejection. Similar 

observations can be made for the cleaner concentrates Cu and Au grades.   

Copper and gold recoveries to gold copper first cleaner concentrates are normally higher for tests 

with a regrind step. With respect to the second and third cleaner concentrates, copper recovery is 

marginally higher for tests without a regrind step. Gold recovery to the second and third cleaner 

concentrates is also marginally higher for tests F7 and F8 (no regrind). Test F5 completed with a 
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rougher concentrate regrind demonstrates a higher gold recovery to the second cleaner concentrate 

stream compared to the tests without a regrind. 

Gold recovery to pyrite concentrates is marginally higher (excluding test F7) for tests without a 

regrind. 

Results of the open circuit cleaner tests suggest that a decision on the introduction of the gold copper 

rougher concentrate regrind should be based on an evaluation of the added NSR value and capital 

and operating costs associated with a regrind circuit installation. Impact of the low head grade on 

the metallurgical response and concentrate grade should also be accounted for. 

For the pyrite flotation circuit, a regrind is required to ensure target concentrate sulphur grades and 

metals upgrades are achieved. 

13.3.7 LOCKED CYCLE TESTS 

Two (2) LCTs were completed for COMP1. Each of the LCTs included a rougher and two (2) cleaning 

stages for both the copper, and pyrite circuits. LCT #1 had rougher concentrates regrind, and LCT #2 

did not. Reagent dosages and flotation pH followed the F6-F8 open circuit cleaner test regimes. 

A side-by-side comparison of LCT #1 and LCT #2 shows that the regrind of the rougher concentrates 

produces a higher gold grade, and substantially higher copper grade compared to ñno regrind caseò. 

The difference in overall copper recovery is marginal. Gold recovery is approximately 2.6% (24% 

relative difference) lower than for LCT #2.   

For pyrite flotation, rougher concentrate regrind results in substantially higher gold, and sulphur 

grades for the concentrate with marginal difference in recoveries of gold and sulphur. 

It is understood that results of the locked cycle testing support the regrind of rougher concentrates 

for both copper, and pyrite circuits due to the higher quality of the concentrates produced. 

13.3.8 WOODGROVE TESTS 

Woodgrove conducted a single-day flotation test program using their BFR to evaluate the 

applicability of Staged Flotation Reactor (SFR) technology for the Loma Larga ore. The testing was 

performed at the SGS laboratories in Lakefield, Ontario, Canada. 

A BFR unit was used due to the insufficient quantity of both COMP1 and COMP2 material available 

for the SFR testing. 

The study was performed using the low-grade composite (COMP2) with the purpose of obtaining a 

similar grade as the tails of the COMP1 bench test (F6) performed by SGS during their flotation 

testwork program. Overall, five (5) tests were performed: three (3) for the pyrite cleaner, and two (2) 
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for the copper cleaner. Pyrite tests were carried out with MIBC and PAX reagents while copper tests 

were carried out with MIBC and 3418A reagents.   

During the BFR tests it was observed that formation of a stable froth is problematic. The issue was 

attributed to usage of MIBC, which is not a strong enough frother for the BFR operation. Insufficient 

quantities of test material did not allow for additional work, and therefore, more tests recommended 

to optimise the reagents scheme and process parameters will occur once sample are available in 

sufficient quantities. 

13.3.9 JAMESON DILUTION TEST 

A single bench scale Jameson dilution test was completed on COMP1 material.  

The flowsheet of the test included rougher flotation, rougher concentrate regrind, and three (3) 

cleaning stages for each of the circuits (copper and pyrite). 

Grinding, regrinding and pH followed the open circuit cleaner tests. Collectors were only added to 

the rougher circuit. MIBC was dosed as required to both rougher and cleaner flotation. Split water 

circuit scheme was applied where filtrates from copper, and pyrite flotation were used in the 

respective flotation circuits. 

A summary of the test results can be found in Table 13.18. 

Table 13.18 ï Jameson Dilution Test Results Summary  

Product  
Mass 

Pull, %  

Assay, %, g/t  Distribution, %  

Cu Fe As S Au Ag Cu Fe As S Au Ag 

Cu 3rd Clnr 
Conc   

1.0 20.5 11.0 7.76 27.6 33.1 33.1 69.9 1.9 69.0 4.3 7.1 28.5 

Cu 1st Clnr 
Conc 

1.2 18.1 11.1 6.82 25.6 30.3 30.3 71.3 2.3 70.4 4.7 7.6 29.2 

Cu Rougher 
Conc  

1.4 15.2 11.2 5.74 23.4 27.5 27.5 72.7 2.8 71.8 5.2 8.3 30.2 

Py 3rd Clnr 
Conc   

18.2 0.23 25.0 0.09 28.6 19.0 19.0 14.5 80.8 14.4 82.4 74.8 48.2 

Py 2nd Clnr 
Conc 

18.4 0.23 24.9 0.09 28.4 19.0 19.0 14.8 81.2 14.7 82.8 75.4 48.2 

Py 1st Clnr 
Conc 

18.9 0.24 24.5 0.09 28.0 18.8 18.8 15.3 82.1 15.3 83.6 76.5 48.9 

Py Rougher 
Conc  

21.0 0.24 22.7 0.09 25.7 17.6 17.6 16.9 84.4 17.1 85.4 79.6 51.1 

Ro Tail 77.6 0.04 0.93 0.02 0.77 0.7 0.7 10.3 12.8 11.1 9.5 12.0 18.7 

Source: SGS, 2022 
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As seen from Table 13.18, copper concentrate grade is generally lower than produced during the 

open circuit cleaner tests. Copper recovery is generally in the same range with the respective open 

circuit bench scale open circuit cleaner tests. Pyrite circuit during the dilution test produced lower 

Au and S grades for the concentrate, and higher recoveries compared to the bench scale open 

circuit cleaner tests. 

Figure 13.6 ï Jameson Dilution Test Grade -Recovery Curves  

 
Notes: J1 ï Jameson dilution tests - F3 and F7 ï conventional bench scale tests, rougher, and cleaner respectively 

Source: SGS, 2022 

Glencore Technology reviewed the test results and observed that entrainment losses have a 

significant impact on the copper grade vs recovery curve. While test J1 is a rougher Jameson cell 

simulation, it is compared to F7 which is a cleaner test. While this is not a ñlike for like or rougher vs 

rougherò comparison, it shows entrainment is a noticeable concern with the Loma Larga ore. Since 

the iron grade recovery curves are comparable, the gangue entrainment recovery is unlikely to be 

pyrite and must be another mineral. Theoretically, if a Jameson Cell was installed as a rougher 

scalper in this duty, it would be possible to recover 60% of the copper at 24% copper grade which 

would significantly debottleneck the rest of the circuit. 

13.3.10 HYDROFLOAT BENCH SCALE TEST 

Combined sample of pyrite rougher tailings from LCT #1 and LCT #2 was used for the bench scale 

hydrofloat test in attempt to scavenge coarse particles and the associated pyrite and gold from the 

tailings. 

The hydrofloat unit feed was conditioned with 60 g/t PAX at pH of 7.5, and then flotation was 

performed. No frother addition has been done as per the test procedure. 

The test was unsuccessful as the tailings material was too fine to settle down and build a proper bed 

within the hydrofloat unit. A limited quantity of the feed material did not allow for any further 

optimisation. 
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13.3.11 SOLID-LIQUID SEPARATION 

The tailings dewatering testwork program included of flocculant scoping and static thickening, 

dynamic thickening, underflow rheology, and underflow pressure filtration. All tests were performed 

with the LCT pyrite rougher tailings combined sample. 

Flocculant scoping tests consisted of evaluating the performance of various types of flocculants, 

where Magnafloc 10 shown the best results. The static settling tests were done to examine the 

settling rate, and the underflow clarity as well as the total suspended solids following solid-liquid 

separation. Thee (3) test results were used as the starting conditions for the dynamic thickening 

tests and are presented in Table 13.19. 

Table 13.19 ï Static and Dynamic Thickening Test Results  

Test 

Flocculant 
Dosage  

Underflow 
Density  

Thickener 
Unit Area  

Total 
Suspended 

Solids  

(g/t) (% w/w) (m²/(t/d)) (mg/L) 

Static Thickening 10 66.0 0.06 10 

Dynamic Thickening 20 61.0 0.04 52 

Dynamic Thickening 20 67.6 0.08 357 

Source: SGS, 2022 

The best results were achieved using a dosage of 10 g/t Magnafloc 10. This test produced an 

underflow with 66.0% solids by weight and an overflow clarity lower than 10 mg/L total suspended 

solids (TSS). The solids loadings and initial settling rate were 0.06 m²/(t/d) and 868 m³/m²/d, 

respectively. 

Two-stage dynamic thickening was performed using 10% by weight pyrite rougher tailings samples 

dosed with 20 g/t Magnafloc 10. The analysed unit areas for the samples ranged from 0.04 m²/(t/d) 

to 0.08 m²/(t/d). At the lower bound, the underflow density was 61.0% w/w by solids while at the 

higher bound, it was 67.6% w/w by solids. The overflow TSS ranged from 52 mg/L to 357 mg/L. 

These results are shown in Table 13.19. 

Extending the thickening duration proved useful to increase the underflow density from 67.6% w/w 

by solids to 75.5% w/w by solids. At such density, the yield stress was found to be 123 Pa. At 74.2% 

w/w underflow density, the yield stress value is 27 Pa (yield stress value at approximately 25 Pa is 

required for conventional pumping). The results summary is included in Table 13.20. 

Four (4) concentric cylinder rheology tests were performed on samples ranging from 70.3% to 74.2% 

solids by weight and two (2) vane rheology tests were conducted on samples ranging from 75.2% 

to 76.3% w/w solids by weight. These last two (2) samples were not adequate for the cylinder 

rheology tests due to their high solids content. The test results are shown in Table 13.20. 
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Table 13.20 ï Rheology Test Results  

Test 
Feed Density  Yield Stress  

(% w/w) (Pa) 

Extended dynamic thickening 75.5 123 

Rheology ï concentric cylinder rheology 70.3 5.4 

Rheology ï concentric cylinder rheology 71.2 8.1 

Rheology ï concentric cylinder rheology 72.1 14 

Rheology ï concentric cylinder rheology 74.2 27 

Rheology ï Vane rheology 75.2 40 

Rheology ï Vane rheology 76.3 104 

Source: SGS, 2022 

Based on these tests, the critical solids density (CSD) and yield stress under unsheared flow 

conditions for the tailings were found to be approximately 75% w/w solids and 35 Pa, respectively. 

All shear data was invalid because of the fast-settling nature of the samples. 

Pressure filtration tests were performed on tailings sample having been thickened to 75% w/w solids 

using both a filtration pressure of 4.1 and 6.9 bar. The results from the testwork, shown in Table 

13.21, indicate that residual cake moisture content ranging between 7.6-10.5% by weight with cake 

thickness of 30-45 mm can be achieved at filtration throughputs of 1,009 to 2,185 kg/m²h according 

to the filtration time. Considering the estimated full cycle time, the filtration throughput is 232 to 360 

kg/m²h. 

Table 13.21 ï Pressure Filtration Test Results  

Operating Conditions  Filter Outputs  

Pressure 
Level  

(bar) 

Filtration 
Time 

(s) 

Cake 
Thickness  

(mm) 

Filtration Time Cycle 
Throughput, dry solid  

(kg/mĮÅh) 

Estimated Full Cycle 
Throughput, dry solid  

(kg/mĮÅh) 

Cake 
Moisture  
(% w/w) 

Filtrate 
TSS 

(mg/L) 

4.1 

187 45 1,414 336 9.3 60 

186 40 1,269 301 10.5 66 

204 35 1,009 256 9.9 74 

160 30 1,103 232 10.2 109 

6.9 

141 45 1,890 360 8.4 74 

109 41 2,185 336 8.5 62 

117 35 1,757 287 8.1 30 

116 30 1,513 246 7.6 44 

Source: SGS, 2022 
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13.3.12 QUALITY OF THE CONCENTRATES 

Detailed assays for copper and pyrite concentrates produced during the LCTs were completed by 

SGS Lakefield assay laboratory upon DPM request. Summary of the results can be found in Table 

13.22. 

Table 13.22 ï Concentrate Detailed Assays  

Assay  Unit  

LCT Cu Conc.  
(Cycles 

A/B/C/E/F 
combined) 

LCT Cu Conc. 
(Cycle D) 

LCT Py Conc.  
(Cycles 

A/B/C/E/F 
combined) 

As g/t 12,300 6,190 427 

Ba g/t 62 55 155 

Be g/t < 0.05 < 0.05 < 0.05 

Bi g/t 48 46 27 

Cd g/t 123 < 80 < 80 

Co g/t 77 103 84 

Cu g/t 179,000 87,300 2,860 

Li g/t < 20 < 20 < 20 

Mo g/t 48 35 9 

Ni g/t 71 52 40 

Pb g/t 1,630 998 387 

Sb g/t 2,450 1,180 43 

Se g/t < 30 < 30 < 30 

Sn g/t 88 46 < 20 

Sr g/t 37 22 20 

Tl g/t < 40 < 40 < 40 

Y g/t < 0.5 < 0.5 < 0.5 

Zn g/t 14,800 6,860 435 

Ga g/t - - - 

Te g/t - - - 

SiO2 % 23.7 15.2 41.0 

Al2O3 % 0.24 0.14 0.20 

Fe2O3 % 25.1 42.1 36.3 

MgO % 0.016 0.008 < 0.005 

CaO % 0.3 0.2 < 0.1 

K2O % 0.05 < 0.04 < 0.04 
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Assay  Unit  

LCT Cu Conc.  
(Cycles 

A/B/C/E/F 
combined) 

LCT Cu Conc. 
(Cycle D) 

LCT Py Conc.  
(Cycles 

A/B/C/E/F 
combined) 

TiO2 % 0.58 0.44 0.65 

MnO % 0.012 0.008 0.005 

Cr2O3 % 0.07 0.04 0.03 

V2O5 % < 0.008 < 0.008 < 0.008 

Ge g/t 51 26 2 

Hg g/t 54.9 31.8 7.6 

Cl (HNO3 soluble) g/t 28 37 17 

F % < 0.005 < 0.005 < 0.005 

Pt g/t < 0.02 < 0.02 < 0.02 

Pd g/t < 0.02 < 0.02 < 0.02 

Au g/t 31.3 28.3 20.2 

Ag g/t 494 277 48.4 

S % 32.0 40.8 29.7 

Source: SGS, 2022 

13.4 2023 Jameson Dilution Tests at Base Metal lurgical  Laboratories  

Considering the attractive Capex for the Jameson cell, in July-August 2023 a 122 kg LOM composite 

sample was tested at BML. The sample was compiled from the historical drillcore stored on site. 

Samples were selected to be representative of Mineral Reserve average grades, equal 

representation of key lithologies and spatial representation across the deposit.  Care was taken to 

ensure only fresh (un-oxidised) core was selected.  Sample head assays can be found in Table 

13.23. 

Table 13.23 ï Head Assays  

Cu S Ag  As  Sb Au  Fe 

% % g/t ppm ppm g/t % 

0.34 7.96 29 1319 75 5.02 6.44 

Source: SGS, 2023 

The mineral content of the sample was determined by Bulk Mineral Analysis (BMA) via QEMSCAN. 

The composite contained 14.4% by weight sulphides. The remaining mass was comprised mainly 

of quartz, clays, and oxides. All copper was found in the form of enargite. No other appreciable forms 

of copper sulphides were detected. Enargite made up about 3% of the total sulphur content. 

The Jameson dilution test protocols were applied considering the available quantity of ore.  
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Rougher and cleaner conditions were investigated and compared to conventional flotation results. 

The following key test parameters were used for all tests: 

 Primary Grind Size: 75 ɛm K80. 

 Regrind Targets: 30 ɛm K80 for Copper and Pyrite. 

 Pulp pH: 11.5 for Cu Ro (lime) and 7.0 & Py Ro (H2SO4). 

 Collector: 3418A and Potassium Amyl Xanthate (PAX) as collectors. 

 Frother: Methyl Isobutyl Carbinol (MIBC). 

A copper regrind target of 30 ɛm K80 was requested; however, the copper rougher concentrate 

generated from a 75 ɛm K80 primary grind was sized at approximately 14 ɛm K80. It is likely that 

some preferential grinding was occurring during the primary grind, resulting in finely ground copper 

particles. The copper regrind, however, was kept in the circuit to ensure polished surfaces for 

collector absorption. 

13.4.1 ROUGHER TEST 

A total of four (4) rougher flotation tests were completed on the sample; two (2) conventional rougher 

tests and two (2) following the Jameson Dilution protocol. Rougher flotation schematics can be found 

in Figure 13.7. Rougher tests summary is in Table 13.24 and Figure 13.8. 
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Figure 13.7 ï Rougher Tests Schematics  

 
Source: BML, 2023
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Table 13.24 ï Rougher Results Summary  

Test  Product  
Weight  Assay ï percent or g/t  Distribution ï percent  

% grams Cu Fe S Ag As Sb Au Cu Fe S Ag As Sb Au 

Conventional Flotation  

1 

Cu rougher 
conc. 

4.4 89.2 6.4 13.2 22.0 339.3 29,728.8 1372.9 35.2 84.8 9.2 11.8 53.5 88.0 78.1 31.2 

Pyrite rougher 
conc. 

20.2 406.0 0.2 26.3 33.4 55.5 651.5 56.5 15.4 12.1 84.2 81.5 39.8 8.8 14.6 62.1 

2 

Cu rougher 
conc. 

8.4 167.6 3.6 29.9 40.3 225.9 15,930.5 745.6 31.3 89.8 39.7 41.1 68.4 90.5 83.0 52.7 

Pyrite rougher 
conc. 

16.5 330.9 0.1 20.7 26.0 42.5 564.4 46.9 12.3 7.2 54.2 52.4 25.4 6.3 10.3 41.1 

Jameson Dilution  

4 
Cu rougher 
conc. 

4.1 82.5 7.1 12.0 21.4 447.3 29,439.3 1677.0 31.7 85.4 8.2 10.6 55.3 87.4 83.9 27.7 

5 
Pyrite rougher 
conc. 

20.5 408.4 0.3 23.7 35.2 89.0 931.1 70.6 17.0 18.5 88.7 87.8 51.7 15.2 17.6 74.7 

Source: BML, 2023
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Figure 13.8 ï Rougher Results  

 
Source: BML, 2023 

As seen from Table 13.24, the baseline rougher Test #1 resulted in copper rougher concentrate 

metal recoveries of 84.8% copper and 31.2% gold ï at a mass recovery of 4.4%. Additionally, 62.1% 

of the gold was captured within the pyrite rougher concentrate. 

An additional test was completed at a fixed lime dosage. Results show the decreased lime addition 

had a negative impact on copper-sulphur selectivity, resulting in a lower quality copper rougher 

concentrate. 

Tests #4 and #5 were completed using the Jameson dilution protocol. Both circuits displayed 

performance benefits from the Jameson dilution protocol. For the copper circuit, the first stage of 

dilution cleaning was able to reject approximately 50% of the rougher concentrate mass, while 

maintaining a comparable copper rougher concentrate recovery of 82.2%. 

The pyrite rougher circuit displayed a similar response to the Jameson dilution protocol ï showing 

comparable metal recovery at a reduced mass recovery. However, the Jameson dilution rougher 
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was conducted within a closed-circuit testing setup, and conventional testing was not. Comparative 

tests required for conclusive results. 

13.4.2 CLEANER TESTS 

Four (4) Cleaner flotation tests were conducted. The tests schematics can be found in Figure 13.9. 

Summary of results is provided in Table 13.25 and Figure 13.10. 

Figure 13.9 ï Cleaner Tests Schematics  

 
Source: BML, 2023 
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Table 13.25 ï Cleaner Results Summary  

Test 
3 7A 7B 8A 8B 

Conventional Flotation  Jameson Dilution  

Product  
Cu Clnr 
Conc. 

Cu 
Clnr 
Scav 
Conc. 

Py Clnr 
Conc. 

Py 
Clnr 
Scav 
Conc. 

Cu Clnr 
Conc. 

Cu 
Clnr 
Scav 
Conc. 

Py Clnr 
Conc. 

Py 
Clnr 
Scav 
Conc. 

Weight % 0.8 0.5 11.6 0.5 0.7 0.2 9.7 0.1 

Assay - 
% or g/t 

Cu 27.2 6.4 0.33 0.14 26.1 19.1 0.35 0.28 

Fe 8.30 17.1 42.9 6.80 6.18 11.2 41.9 8.75 

S 30.5 28.2 54.8 7.22 26.1 23.1 50.8 7.91 

Ag 1,400 388 89 32 1205 265 99 36 

As 119,780 26,540 1,071 559 116,308 399 1,098 551 

Sb 7,100 1,401 89 37 6,148 411 155 35 

Au 63.9 63.9 26.5 7.16 74.2 88.3 26.0 12.1 

Distribution ï 
% 

Cu 64.8 9.0 11.4 0.2 56.6 11.1 10.3 0.1 

Fe 1.1 1.3 80.1 0.5 0.7 0.3 68.0 0.1 

S 3.1 1.7 79.5 0.4 2.5 0.7 65.3 0.1 

Ag 37.5 6.1 34.5 0.5 35.7 8.2 31.4 0.1 

As 66.9 8.7 8.7 0.2 59.6 12.4 9.0 0.0 

Sb 65.3 7.6 11.8 0.2 56.8 12.8 17.7 0.0 

Au 10.1 5.9 60.5 0.7 10.0 3.2 50.5 0.2 

Source: BML, 2023 
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Figure 13.10 ï Cleaner Results  

 
Source: BML,2023 

As shown from Table 13.25 and Figure 13.10, for copper flotation, if high-grade concentrates are 

the requirements, the conventional flotation produce slightly higher recovery and concentrate 

grades; however, it is understood that with the lower copper concentrate grade target this difference 

will becomes less significant and is compensated with the volume of payable copper concentrate. 

The results were more aligned in the pyrite circuit, yet the Jameson performance is still lower than 

the conventional circuit based on the results completed to date. To meet the test goals, the Jameson 

dilution tests used more feed material. Consequently, there is a possibility that the cleaner stage did 

not receive enough time to accommodate this higher mass, which could account for the result 

disparities, and therefore some residence time optimisation testing should be planned for future 

work. 
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13.5 Deleterious Elements  

Both copper and pyrite concentrates will be subject to penalty conditions, should significant grades 

of zinc, lead, mercury, antimony, bismuth and arsenic be present in the concentrate. 

In-situ assays of these elements within the block model are highly variable and recoveries are 

difficult to predict based on the limited testwork focusing on these elements. 

Tables 13.26 and 13.27 present the recoveries of the main deleterious elements into the copper and 

pyrite concentrates, respectively. The results are based on the two (2) LCTôs completed in 2017 

metallurgical testwork program. 

Table 13.26 ï Deleterious Elements Recovery to Copper Concentrate  

Element  

2018 LCT #3 

Assay ppm/Recoveries %  

2018 LCT #4 

Assays ppm/Recoveries %  
Recommended 
Recovery for 

NSR 
Head Cons  Rec Head Cons  Rec 

Zinc 151 3,100 28.4 177 8,815 38.5 35.0 

Lead 103 760 9.97 198 3,380 0.29 5.0 

Antimony 113 7,110 86.0 101 7,516 32.7 50.0 

Mercury 3.49 85.5 33.6 - 79 - 30.0 

Source: SGS, 2018 

Table 13.27 ï Deleterious Elements Recovery to Pyrite Concentrate  

Element  

2018 LCT #3 

Assay ppm/Recoveries %  

2018 LCT #4 

Assays ppm/Recoveries %  
Recommended 
Recovery for 

NSR 
Head Cons  Rec Head Cons  Rec 

Zinc 151 582 65.1 177 509 40.6 55.0 

Lead 103 484 80.4 198 727 50.5 65.0 

Antimony 113 70 9.72 101 <60 34.9 25.0 

Mercury 3.49 12.1 57.0 - 15.9 - 50.0 

Source: SGS, 2018 

The final assay value of bismuth in both the copper and pyrite concentrates indicated levels less 

than 300 ppm and 100 ppm, respectively. 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 165 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

13.6 Metallurgical Variability  

The metallurgical testwork completed to date supports the FS and is based on samples which 

adequately represent the variability of the Loma Larga deposit and associated mine plan. 

Additional variability work is required post-FS to optimise the process parameters and reduce Project 

risks. This variability work should include comminution, Jameson cell flotation tests including LCTs 

on variability samples, solid-liquid separation tests. 

Mineralogical analysis of the various composites and variability samples has shown that the Loma 

Larga deposit can be considered reasonably homogenous.  

No variability work was performed for the 2022 nor the 2023 programs due to a limited quantity of 

sample material available for testing and absence of new drill core availability. 

 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 166 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

14 MINERAL RESOURCE ESTIMATES  

14.1 Summary  

SLR estimated Mineral Resources for the Loma Larga Project using all drillhole data available as of 

October 31, 2018. This Mineral Resource Estimate was previously updated October 31, 2018, and 

reported in the 2019 Technical Report (DRA, 2019) and readdressed to DPM in 2021 (DRA, 2021). 

No additional Mineral Resource drilling has been completed on the Project since the previous 

estimate. Mineral Resources were reported inclusive of Mineral Reserves in the previous Technical 

Report (DRA, 2021) and were subsequently disclosed exclusive of Mineral Reserves in DPMôs 2021 

Annual Information Form.  

The current Mineral Resource Estimate incorporates updated metal prices and mining costs, is 

based on an underground mining scenario, and is reported exclusive of Mineral Reserves. In order 

to ensure that the resources have sufficient spatial continuity, demonstrating Reasonable Prospects 

of Eventual Economic Extraction (RPEEE), the Mineral Resource Estimate was reported within 

underground resource reporting shapes generated in Deswik Stope Optimizer (DSO) software, 

satisfying the minimum mining size, continuity criteria, and using an NSR cut-off value of US$65/t.  

NSR cut-off values for the Mineral Resources are based on a gold price of US$1,700/oz, silver price 

of US$20.00/oz, and copper price of US$3.75/lb. Mineral Resources exclusive of Mineral Reserves, 

effective as of September 29, 2023, are summarised in Table 14.1. The Mineral Resources conform 

to CIM Definition Standards for Mineral Resources and Mineral Reserves (CIM (2014) definitions) 

as incorporated by reference in NI 43-101. 

SLR was provided with a drillhole database consisting of 365 holes, totalling 81,183 m, with 249 of 

the holes (58,990 m) located within the mineralisation domains. INV completed two (2) drilling 

programs on the Project since the 2016 Technical Report and the current Mineral Resource update 

incorporates the new drilling results. 

Three-dimensional (3D) grade shell wireframes were constructed at 2.0 g/t Au (High-Grade Zone) 

and 0.8 g/t Au (Low-Grade Zone). The QP used cross sections, long sections, and plan views to 

interpret and validate the wireframes.  
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Table 14.1 ï Mineral Resource Estimate Summary Effective as of September 29, 2023  

Resource 
Classification  

Tonnage  
(Mt) 

Au 
(g/t) 

Contained 
Au 

(Moz) 

Ag 
(g/t) 

Contained 
Ag 

(Moz) 

Cu 
(%) 

Contained 
Cu 

(Mlb) 

Measured 0.3 4.80 0.05 20.8 0.2 0.23 1.7 

Indicated 5.7 2.79 0.51 21.9 4.0 0.16 19.8 

Measured + 
Indicated  

6.0 2.90 0.56 21.8 4.2 0.16 21.5 

Inferred 2.2 2.54 0.18 37.0 2.7 0.19 9.3 

Notes: 

Å Mineral Resources have been estimated by Katharine Masun, M.Sc., MSA, P. Geo., of SLR, an independent Qualified Person 
as defined by NI 43-101. 

Å CIM (2014) definitions were followed for Mineral Resources. 

Å The Mineral Resources have been reported within underground reporting shapes generated with Deswik Stope Optimizer (DSO) 
using a net smelter return (NSR) cut-off value of US$65/t. 

Å Mineral Resources are estimated using a long-term gold price of US$1,700 per ounce, silver price of US$20 per ounce, and 
copper price of US$3.75 per pound. 

Å Mineral Resources are exclusive of Mineral Reserves. 

Å Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 

Å Average bulk density is 2.7 t/m³. 

Å Numbers may not sum precisely due to rounding. 

 

The Loma Larga High-Grade Zone comprises two (2) mineralised zones: High-Grade Main Zone 

and High-Grade Upper Zone. The Low-Grade Zone comprises two (2) domains: Low-Grade Main 

Zone wireframe domain that encompasses the High-Grade Main Zone, and Low-Grade Lower Zone, 

which lies below the Low-Grade Main Zone.  

Variography was performed on the 2.0 m Au, Ag, Cu, S, and density composites from the High-

Grade Main Zone and Low-Grade Main Zone. Block grade interpolation was carried out using 

Ordinary Kriging (OK) and the gold grade shell wireframe models were used to constrain the grade 

interpolations. A soft boundary was used between the Low- and High-Grade Main Zones for density 

block interpolation. 

The polymetallic sulphide mineralisation at the Loma Larga deposit contains significant values of 

Au, Ag, and Cu. Therefore, original assays were converted into NSR values (US$/t). The NSR 

values account for parameters such as metal price, metallurgical recoveries, smelter terms and 

refining charges, and transportation costs. For the purposes of developing an NSR cut-off value for 

an underground operation, a total operating cost of US$65/t milled was assumed, which includes 

mining, processing, and general and administrative (G&A) expenses. 

Apart from the revocation of the Environmental License subsequent to the effective date of this 

Report, the QP is not aware of any other permitting, legal, title, taxation, socio-economic, marketing, 

political, or other relevant factors that could materially affect the Mineral Resource Estimate. The 

QP understands that DPM is considering all its options to rectify the revocation of the environmental 



Technical Report  
Feasibility Study Update  

Loma Larga Project  - Azuay  Province , Ecuador  
Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL 

/ Page 168 

 
 

 
 

DPM Document # LLP110-0000-1000-RPT-1011 ï Rev 0 ï FINAL October 2025 
J9223-DPM_FSU_Tech_Rep_Rev_0_Final_2025-1029 

license, including through active engagement with the government and stakeholders as well as 

evaluation of all legal avenues. The uncertainty with respect to obtaining the required environmental 

license remains a high risk to the Project, including the Mineral Resource Estimate. See ñPost-

Effective Date Eventsò at the beginning of this Report. 

14.2 Mineral Resource Database  

SLR received new drillhole data in CSV format. Data were amalgamated and parsed as required 

and imported into GEMS for modelling. Table 14.2 summarises records directly related to the 

resource estimate. 

Table 14.2 ï Mineral Resource Database  

Attribute  Number  

Holes 249 (199 with sulphur assays) 

Surveys 806 

Assays (Payable Metals) 23,857 (10,816 within mineralisation domains) 

Assays (Sulphur) 13,688 (6,890 within mineralisation domains) 

Assay Composites (>0.5 m in length) 6,236 

Sulphur Composites (>0.5 m in length) 3,993 

Full Zone Width Composites 692 

Density Measurements 10,153 (7,767 within mineralisation domains) 

Density Composites (>0.5 m in length) 4,988 

 

Section 12 describes the verification steps undertaken by the QP. In summary, all minor 

discrepancies identified were resolved and the QP is of the opinion that the GEMS drillhole database 

is valid and suitable to estimate Mineral Resources for the Project. 

14.3 Geological Interpretation and 3D Solid  

The wireframe model of the mineralised domains was used to constrain block model interpretation.  

Prior to creating the mineralised wireframe domains for the Loma Larga Project, the QP validated 

the drillhole database by completing the following: 

 Checking for location and elevation discrepancies by comparing collar coordinates with 

historical data. 

 Checking for inconsistencies in drillhole dip directions 

 Checking gaps, overlaps, and out-of-sequence intervals for both assay and lithology tables. 
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For the High-Grade Zone, the QP reinterpreted the mineralised wireframe domains, restricting the 

modelling cut-off grade to 2.0 g/t Au. The High-Grade Zone 3.0 g/t Au wireframe model from the 

previous resource estimate was used to assist in domaining the mineralisation. The modelling cut-

off grade was reduced to align with the mine design and planning process. 

For the Low-Grade Zone, the QP updated the wireframe domains at a modelling cut-off grade of 

0.8 g/t Au with new drilling. The Low-Grade Lower Zone was combined into a single domain.  

The Loma Larga High-Grade Zone comprises two (2) mineralised domains: Main and Upper 

(Figure 14.1, Figure 14.2, and Figure 14.3). The Loma Larga Low-Grade Zone also comprises two 

(2) mineralised domains: Main and Lower (Figure 14.1, Figure 14.2, and Figure 14.3). Mineralisation 

in the High-Grade Zone and Low-Grade Zone has been categorised into rock codes according to 

Table 14.3. 

Table 14.3 ï Rock Codes  

Mineralisation  
GEMS Solid 

Name 
Rock Code  

Volume  
(m³) 

High-Grade Main Zone 130/final/2018 130 4,854,433 

High-Grade Upper Zone 131/final/2018 131 64,605 

Low-Grade Main Zone1 108/final/2018 108 13,420,552 

Low-Grade Lower Zone 208/final/2018 208 922,193 

1 Inclusive of the High-Grade Main Zone  

 

A description of each modelled zone follows. 

14.3.1 HIGH-GRADE ZONE 

 The High-Grade Main Zone is a north-northwest trending, flattened, cigar-shaped zone. It is 

approximately 1,150 m in length and 120 m to 290 m in width, averages 40 m to 50 m in 

thickness, and lies about 120 m to 125 m below the surface. The Main Zone is intersected by 

199 drillholes, i.e., 16 more than in the 2016 model (RPA, 2016). 

 The High-Grade Upper Zone is a north-northeast trending, tabular body approximately 125 m 

in length by 55 m in width, averaging 10 m in thickness. It lies 55 m to 60 m below the surface 

and approximately 60 m above the Main Zone. The zone plunges steeply to the south 

(approximately 60º) and the width of mineralisation increases from approximately 5 m to 20 

m. The Upper Zone is intersected by six (6) drillholes. 
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14.3.2 LOW-GRADE ZONE 

 The Low-Grade Main Zone is a north-trending elongated zone that encompasses the High-

Grade Main Zone and is nearly 1,600 m in length and ranges from 100 m to 400 m in width. It 

averages approximately 50 m to 60 m thick and lies approximately 110 m to 120 m below the 

surface. It is intersected by 247 drillholes and dips at approximately 2  ̄to the south. 

 The Low-Grade Lower Zone is a northeast trending, generally flat-lying, tabular body 

approximately 200 m in length by 120 m to 340 m in width, averaging 10 m to 20 m in 

thickness. It lies 10 m to 20 m below the Low-Grade Main Zone and is intersected by 37 

drillholes. 

14.3.3 HIGH-GRADE ZONE INTERPRETATION 

Mineralisation for the High-Grade Zone Main Zone was interpreted by the QP using GEOVIA GEMS 

6.8.2 (GEMS). Sectional interpretations were performed on screen via strings snapped to drillhole 

intersections on northwest-southeast vertical cross sections spaced 12.5 m apart and plans spaced 

at a minimum of 25 m. Above the High-Grade Main Zone, where spatial continuity was evident base 

on drillhole spacing, the high-grade assays were incorporated into the High-Grade Upper Zone.  

Strings were joined together using tie lines to honour the drillhole assay data between sections and 

triangulated to build 3D wireframe solids. At model extremities, strings were extrapolated along dip 

approximately 10-15 m or less, unless lithological interpretation suggested extending mineralisation 

further. The zones of interpreted mineralisation were generally contiguous; however, the wireframes 

were extended through drillholes with low-grade or narrow intersections to preserve continuity.  

The re-interpretation at a 2.0 g/t Au cut-off grade resulted in a volume increase of approximately 

28% (High-Grade Main Zone only), when compared to the High-Grade Zone, also modelled at a 

3.0 g/t Au cut off, from the 2016 Mineral Resource Estimate (4.85 Mm³ vs. 3.78 Mm³). 

14.3.4 LOW-GRADE ZONE INTERPRETATION 

Mineralisation for the Low-Grade Zone was interpreted using northwest-southeast sections spaced 

at 25 m and plans spaced at a minimum of 25 m. Based on the visual continuity of assay results and 

using the 2016 Low-Grade Zone wireframe model as a guide, sections and plans were used to make 

an on-screen interpretation of grade shells at a cut-off of 0.8 g/t Au. Sectional interpretations were 

performed on screen via strings snapped to drillhole intersections on the northwest-southeast 

oriented cross. Polylines were joined together in 3D using tie lines. At the model extremities and 

along section lines, polylines were extrapolated less than 25 m beyond the last drillhole section. 

Solids were further reviewed in longitudinal sections in order to confirm continuity. The QP made 

minor modifications to the interpretation along the margins of the Low-Grade Main Zone and 

combined the two (2) domains that comprised the Low-Grade Lower Zone in the previous resource 

estimate into a single wireframe.  
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The incorporation of new drilling and the minor modifications to interpretation of the Low-Grade Zone 

wireframes has resulted in the following changes when compared to the 2016 Mineral Resource 

Estimate: 

 A volume increase of less than 1.2% in the Low-Grade Main Zone inclusive of the nested 

High-Grade Main Zone (13.4 Mm³ vs. 13.3 Mm³). 

 An increase of 4.8% in the Low-Grade Lower Zone (0.92 Mm³ vs. 0.88 Mm³), when compared 

to the Low-Grade Zone, also modelled at a 0.8 g/t Au cut-off grade. 

 Exclusive of the High-Grade Main Zone, the volume of the Low-Grade Main Zone has 

decreased 11% (8.6 Mm³ vs. 9.5 Mm³).  

Figure 14.1 illustrates the revisions to the Low-Grade Zone wireframes in plan view. 

All Mineral Resources estimated on the Loma Larga Project are located within the mineralised zone 

wireframes.  

The QP note that there are additional drillhole intercepts outside the mineralised wireframe domains 

that are greater than 2.0 g/t Au and represent exploration potential. In the QPôs opinion, the isolated 

location and narrow thickness of these intercepts together with the wide drillhole spacing, or 

substantial intervening material that is below the cut-off grade, precludes the inclusion of the 

intercepts as Mineral Resources at this time. 
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Figure 14.1 ï 2018 versus 2016 Wireframe Domains in Plan View (3,600 m Level)  

 
Source: SLR. 2020 
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Figure 14.2 ï 3D View of 2018 High -Grade (2.0 g/t Au) and Low -Grade (0.8 g/t Au) Wireframe 
Domains, Looking Northeast  

 
Source: SLR, 2020 

Figure 14.3 ï 3D View of 2018 High -Grade (2.0 g/t Au) and Low -Grade (0.8 g/t Au) Wireframe 
Domains, Looking West  

 
Source: SLR. 2020 
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14.4 Statistical Analysis  

Assay values located inside the wireframes, or resource assays, were tagged with mineralised zone 

domain identifiers (rock codes) and exported for statistical analysis. The QP compiled and reviewed 

the basic statistics for Au, Ag, and Cu assays, which are summarised in Table 14.4. 

Table 14.4 ï Descriptive Statistics of Resource Assay Values  

Description  
Length  

(m) 
Au 
(g/t) 

Ag 
(g/t) 

Cu 
(ppm) 

High -Grade Main Zone  

Number of Cases 5,255 5,255 5,255 5,255 

Minimum 0.07 0.00 0.50 1 

Maximum 4.43 768.67 2,295.6 204,000 

Median 1.00 3.46 16.60 1,169 

Length Weighted Mean - 6.40 33.21 3,762 

Standard Deviation 0.33 18.24 65.78 10,242 

Coefficient of Variation 0.31 2.85 1.98 2.72 

High -Grade Upper Zone  

Number of Cases 67 67 67 67 

Minimum 0.52 0.21 0.10 53 

Maximum 2.00 105.50 250.1 67,000 

Median 1.10 3.28 13.49 2,604 

Length Weighted Mean - 9.51 26.13 6,078 

Standard Deviation 0.45 18.15 38.93 9,966 

Coefficient of Variation 0.37 1.91 1.49 1.64 

High -Grade Zone Total  

Number of Cases 5,322 5,322 5,322 5,322 

Minimum 0.07 0.00 0.10 1 

Maximum 4.43 768.67 2,295.6 204,000 

Median 1.00 3.46 16.50 1,180 

Length Weighted Mean - 6.45 33.10 3,796 

Standard Deviation 0.33 18.24 65.47 10,240 

Coefficient of Variation 0.31 2.83 1.98 2.70 
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Description  
Length  

(m) 
Au 
(g/t) 

Ag 
(g/t) 

Cu 
(ppm) 

Low -Grade Main Zone 1 

Number of Cases 4,839 4,839 4,839 4,839 

Minimum 0.18 0.01 0.00 1 

Maximum 5.00 101.80 1,743.0 216,000 

Median 1.00 1.25 6.70 338 

Length Weighted Mean - 1.67 16.16 920 

Standard Deviation 0.39 2.88 49.11 3,505 

Coefficient of Variation 0.33 1.72 3.04 3.81 

Low -Grade Lower Zone 1 

Number of Cases 655 655 655 655 

Minimum 0.24 0.02 0.20 8 

Maximum 3.00 59.33 721.0 126,800 

Median 1.00 1.62 10.20 990 

Length Weighted Mean - 2.19 15.89 1,969 

Standard Deviation 0.32 2.88 37.44 6,977 

Coefficient of Variation 0.30 1.31 2.36 3.54 

Low -Grade Zone Total 1 

Number of Cases 5,494 5,494 5,494 5,494 

Minimum 0.18 0.01 0.00 1 

Maximum 5.00 101.80 1,743.0 216,000 

Median 1.00 1.28 7.20 383 

Length Weighted Mean - 1.73 16.13 1,036 

Standard Deviation 0.38 2.88 47.96 4,052 

Coefficient of Variation 0.33 1.67 2.97 3.91 

1 Unsampled intervals not included in statistical analysis. 

14.5 Capping High -Grade Values  

In order to highlight areas of higher sulphur content, outlier values were not capped, and the QP did 

not perform capping analysis on the sulphur assays. 

Table 14.5 summarises capping grade values used in the current Mineral Resource Estimate and 

compares the values to the capping grade values used in the 2016 Technical Report. 












































































































































































































































































































































































































































































































































































































































