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What sustainability means?

Õ The design criteria of every mining

project must be defined to ensure

the sustainability along the LOM,

evenafter closure.

Õ Sustainableconditionsor parameters

are directly linked to the

environment and community where

the project is located

Õ Everymining project must be tailor-

designedto incorporatethe technical

aspects of the project into the

location that will set up the

environmentalandsocialcaveats



R & D in Mining Projects

Õ All mining projectsare by definition an exerciseof researchand development,whosetarget is to make

possiblethe exploitationof certainMineralResource.

Õ Thephasesof developmentof everyminingprojectcanbe summarizedasfollows:

V Explorationandidentificationof areassuitableto hosta MineralResource

V Evaluationof the MineralResource

V Selectionof the miningmethod

V Metallurgicalresearchandselectionof the processtechnology

V Under the preferred mining and processtechnologies,incorporate the preliminaryproject into the

location,whichisgivenby the depositandcannotbe modified

V Generateall baselinestudieswhichwill addressthe caveatsto take into accountin the designcriteria,

that mustallow the project to be sustainablefrom environmentalandsocialpointsof view.

V Finalisethe designcriteria andcombinetechnical+environmental+socialaspects

V Financialevaluationof the projectandprovenevidencesof financialviability



Exploration and evaluation of mineral resources

Õ Oncea positive (mineralized)area is detected, the evaluationof the

mineralresourcerequiresa significantinvestmentof time andmoney

Õ In the case of Retortillo, the evaluation of the mineral resource

required 54,200 m of drills (854 holes),which allowedto quantify and

qualifythe resourceunderthe JORCcode

Õ Theevaluationof the resourcesis madein three dimensions,andthese

3D modelsare built takingthe data providedby the drills andusingfor

the interpolation very sophisticatedalgorithms,generatedsometimes

specificallyfor the orebodythat isbeingestimated.

Õ Theevaluationof the mineralresourcesincludethree type of resources

(Inferred, Indicated and Measured), which are obtained through

different phasesof drilling andevaluation

Õ The Mineral Reservescan only include Measured and Indicated

resources,andonlyconsiderthe portion of the resourcethat isάǾƛŀōƭŜέ

underthe three pillarsof the sustainability.
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Metallurgical research and selection of process technology

Õ Themetallurgicalprogramsmust be designedspecificallyfor eachorebody,

to deliverenoughdatato decidewhat technologyisbestfor the deposit

Õ In the caseof Retortillo, the metallurgicalprogramsinvolvedthe treatment

of >13 ton of representativesamplesof ore,andweredesignedto:

V Define the ore characterisation: mineralogical, responsivenessto

leach,etc.

V Definethe work indexandabrasivity

V Benchmarkthe different beneficiation processes: sorting, flotation,

gravityconcentration,dynamicleach,staticleach

V Benchmarkthe different extractionmethods: SolventextractionόΨ{·Ωύ

andion exchangeόΨL·Ω)

V Definethe minewasteandresidues

V Obtainenoughdatato designthe processingfacilities

V Obtain commercialproduct and ensurethe characterizationmatches

with the industrystandards



Metallurgical research and selection of process technology

Õ In addition to the processtechnologyitself, other important parameters

anddatamustbe reported,asfor instance:

V The hydraulic characterizationof the heaps and the optimum size

distributionto build them

V Thestabilityof the proposedheaps.

V The characterizationof every residue producedby the mine or the

processplant in order to makethe correctmanagementof everyone.

V Theseaspectsarecritical to ensurethe safetyof the operationand

the environmentalsustainability


