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My goal as an academic is to generate mining engineers who understand that applying ethical principles while creating
wealth for society will change the image of mining and make a positive difference to local communities.

RESEARCH TOPICS AND FIELDS OF INTEREST

Biogeochemical cycle of heavy metals in the environment

Artisanal and small-scale mining

Mercury and cyanide pollution from artisanal gold mining and hydroelectric reservoirs
Acid Rock Drainage and toxicity of heavy metals

Process mineralogy applied to mining and mineral processing

Sustainable development in mining

Recycling of metals — urban mining

Mining communities and social issues related to mining

Mine closure and reclamation planning (social reclamation of communities)
Mineral processing (in particular gold)

Industrial minerals

TEACHING ACTIVITIES AT UBC

¢ Mining and the Environment

e Process Mineralogy

¢ Mineralogy for Mining Engineers

e Pre-feasibility Studies in Mining and Mineral Processing

e Undergraduate Seminar

o Environmental Technologies and Issues in Mining - graduate level
o Environmental and Health Risk Assessment — grad level

e Mining and the Society - graduate level

e Mining in the Future (recycling) — graduate level

e Small Mining Can Be Beautiful — Edumine on-line webcast course (10 h)
e Sustainability and Image of Mining —Edumine on-line course

e Process Mineralogy of Metals and Coal - Edumine on-line course
EDUCATION

Bachelor Degree (1973-1977) in Metallurgical Engineering - Catholic University of Rio de Janeiro (PUC/RJ)
Dept. Metallurgy and Materials Science.

M.Sc. (1979-1984) in Environmental Geochemistry - Federal Fluminense University (UFF), Niteroi, RJ, Inst.
Chemistry, Dept. Geochemistry. Thesis: "Geochemical Properties of Cu-Hydrous Ferric Oxides: A Case Study of the
Weathered Ores from Salobo, Carajas, Para, Brazil".

Ph.D. (1992-1994) in Mineral Process Engineering - University of British Columbia, Dept. Mining and Mineral
Process Engineering, Vancouver, Canada. Thesis: "A Heuristic System for Environmental Risk Assessment of Mercury
from Gold Mining Operations".
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PROFESSIONAL ACTIVITIES

Feb 21 — present — Consultant for mining companies, Governments and NGOs.

Jan 2021 - present: Professor Emeritus, Norman B. Keevil Institute of Mining Engineering. University of British Columbia
(UBC), Vancouver, Canada

Dec 97 — Dec 2020: Assistant, Associate and Full Professor (since 2012) of the, NBK Institute of Mining, UBC

Mar 05 — Apr 08: At UBC, Chief Technical Advisor of the GEF/UNDP/UNIDO Global Mercury Project based in Vienna and
Vancouver. Project Countries: Brazil, Indonesia, Laos, Sudan, Tanzania and Zimbabwe. Affiliated Countries: Colombia,
Ecuador, Ghana, Guinea, Mozambique, Suriname, and Venezuela.

Nov 02 — July 04: Seconded to United Nations Industrial Development Organization (UNIDO) based in Vienna to work as
Small-scale Mining Expert for the Global Mercury Project. Returned to UBC in Ago 2004.

Oct 98 - Mar 01: Consultant to exploration/mining companies based in Vancouver.

Nov 97: Consultant for UNIDO - United Nations Industrial Development Organization - evaluation of the artisanal gold
mining activities and mercury pollution in Suriname and Guyana.

Sept 97 — Dec. 97: Senior Advisor to the Board of Brazilian Goldfields Ltd. Exploration/mining company based in Vancouver
and operating in Brazil.

Jan 96 — Nov 97: Adjunct Professor in the Dept. of Mining and Mineral Process Engineering, University of British Columbia.
Instructor of Artificial Intelligence Applications.

Dec 96 — Jul 96: Consultant for UNIDO for issues related to artisanal gold miners and mercury pollution in Latin America,
Vancouver and Vienna.

Jul 95 — Nov 96: Consultant for Canadian junior companies. Development of new businesses in Brazil. Pilot plant to
reprocess gold mining tailings, Sdo Paulo and Goiania, Brazil.

May 95 — Jul 95: Consultant for UNIDO - alternative gold mining techniques and mercury remediation for the artisanal
goldfields, Puerto Ordaz, Venezuela.

May 94 - Dec 95: Director of Madison do Brasil Ltd. - a Brazilian subsidiary of a Canadian geological exploration company,
Madison Holdings, Rio de Janeiro.

Jun 89 - May 94: Director Techmat Ltd. Consultant for different engineering and mining companies, Sao Paulo.

Jul 86 — Jun 89: Paulo Abib Engenharia S.A. (an engineering company specialized in mining projects), manager of the
Research & Development group. Developed new opportunities and technologies in fine chemistry, Sao Paulo.

Nov 84 — Jul 86: DOCEGEO - Rio Doce Geologia e Mineragao (CVRD group), subsidiary of Companhia Vale do Rio Doce,
technical assistant to the Director of Geology, Rio de Janeiro.

Apr 79 — Oct 84: Center of Mineral Technology (CETEM). Engineer of the Chemical Analysis Division, working at the
Laboratory of Mineralogical Analyses, Rio de Janeiro.

Mar 79 — Dec 83: Catholic University - PUC/RJ - Lecturer of Mineralogy & Petrography in the Dept. of Metallurgy and
Materials Science, Rio de Janeiro.

EXPERIENCE

» As Professor (Dept. of Mining Engineering, UBC, Vancouver, Canada):

e Research activities on effects of trace metals released by mining activities, reactions of mercury-contaminated tailings
with natural organic acids, mercury speciation, social and environmental impacts of mining activities, public perceptions
on mining, reclamation and sustainability of local communities, artisanal mining, methods to introduce mercury-free
techniques into artisanal gold mining.

e Member of the following successful proposals for the Canada Foundation of Innovation (1998-2001):

> Center of Industrial Minerals Innovation: Cn$ 250,000

> Center for Environmental Research on Metals, Minerals and Materials: Cn$ 3,800,000
o Visiting Professor at the Dept of Mining Engineering of Univ. Sdo Paulo, Brazil (sabbatical Jul 2010-Jul 2011) teaching
graduate courses: Gold Processing Methods, Sustainable Development in Mining and Management of Mining Projects

+ As consultant:

e Consultant for the University of Sdo Paulo and UNEP on the project Mining without Mercury in Brazil, Assessment of
mercury and gold losses in different Br5azilian artisanal mining sites. Suggestion of alternative techniques to reduce
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and eliminate mercury usage in artisanal gold mining in Brazil. Jun 2023 to Dec 2025

Consultant for Alinea International working for Global Affairs Canada, on Mercury Elimination in the Artisanal Gold
Mining Sector of Nigeria. Field work and teaching artisanal miners and staff of the Nigerian Ministry of Solid Minerals
Development on gold processing and extraction and mercury pollution impacts. Gold and mercury metallurgical
balances in two artisanal mining sites (Uke and Minna). Sept 2022 to Jul 2024

Consultant (Chief Technical Advisor) to Solidaridad on Technical Solutions and Alternative Livelihood for Artisanal
Gold Miners in Suriname. Project with Newmont. Technical assessment of gold losses in the artisanal mining
operations at the Pamaka region, near Merian Mine. Jul 2021 to Jun 2025

Consultant for the World Bank, Mining Sector Diagnostic. Assess public opinion about policies of Governments for
the artisanal mining sector.. Feb-Apr 2022.

Consultant for UNEP-Brazil. Compilation of data and review of the Brazilian National Action Plan for the Minamata
Convention Initial Assessment (MIA). Feb-May 2022.

Consultant for Newlox Gold Ventures on Alternative Techniques to Leach Gold from Concentrates from Costa Rica,
May 2021-Dec 2022.

Consultant for the Indonesian Government teaching a course on Artisanal Gold Mining from Oct 18-29, 2022 in
Medellin, Colombia.

Consultant for ABH Engineering on Technical and Environmental Issues to Extract Lithium from Clayminerals.

Surrey. BC, Sept 2021.

Consultant for PACT on Technical Aspects of Artisanal Gold Mining in Mauritania. Apr 18-24, 2021.

Consultant for the EGPS — World Bank Project conducted by NAP — University of Sdo Paulo in Peixoto de Azevedo,
Brazil for coexistence of artisanal miners with conventional mining companies, Mar 2021 - Dec 2022.

Consultant for Pure Earth in a USDoS project in Antioquia, Colombia on Extraction of Mercury from Amalgamation
Tailings. Nov 2019 — May 2022.

Consultant for the Geological Management Services and Consultancy Ltd (GMSC), Mozambique, for a contract to the
Ghanaian Ministry of Lands and Natural Resources — the Ghana ASM Formalisation Project (GASMFP). Feasibility or
Proposed Pilot of Demonstration Centers for Artisanal Miners in Ghana. Jun-Nov, 2020.

Consultant to UNDP on Critical Review of Technical Options for Suitable Mercury-free Technologies for Indonesia. Feb
26-March 26, 2020.

Consultant to The Copperbelt University, Africa Centre of Excellence for Sustainable Mining, Kitwe, Zambia. Member
of the Advisory Board for the Center. Feb 2019- Apr 2019.

Consultant for Agriteam, COMUNICA Project in Colombia to reduce mercury uses in artisanal mining operations.
Training miners on best practices to produce gold and health services professionals (doctors and nurses) on
toxicological impacts of Hg, cyanide, Arsenic and Selenium. Installation of demonstration plants using gravity, flotation
and cyanidation of concentrates. Colombia (May 2018 — May 2019).

Consultant for J.T. Boyd Co. (project for the Colombian Ministry of Mines and Energy). Training 600 small miners in
Colombia and training trainers for 25,000 micro-miners how to avoid/reduce mercury use in gold mining. Visited 15
formalized artisanal gold mines in Antioquia and suggested technical changes in the processing circuits. Colombia (Feb
— Aug, 2018).

Consultant for the Canadian Embassy in Colombia, Global Affairs Canada, on Techniques to Reduce Mercury Pollution
from Artisanal Miners. Evaluation of the CICAN techniques for micro-miners. Three reports generated: Alternatives to
amalgamation, Technical feasibility and Economic feasibility of the pieces of equipment developed by the CICAN
Project. Bogota (Nov 2017-Apr 2018).

Consultant to PACT on Artisanal Tin Mining in Bangka & Belitung, Indonesia (Dec 2016-Jan 2017).

Consultant for MINESA, Colombia, Social and Environmental Assessment of artisanal mining activities in California
Vetas, Colombia (Oct 2016-Jun 2017).

Consultant for Continental Gold on mercury pollution and formalization of artisanal miners in Colombia (Jul-Dec 2016)
Consultant for Lundin Foundation on formalization of artisanal miners in Honduras (Jan-Jun 2016)

Consultant for the Inter-American Bank for education of artisanal miners in Guyana (Jun 2014)

Consultant for World Bank on Artisanal Mining formalization issues in Colombia (Jun 2014)

Consultant for AngloGold Ashanti, Colombia on Artisanal Mining Issues. Implementation of solutions for artisanal mining
to coexist with large companies, Bogota and Medellin (May 2010-Nov 2016).

Consultant for Cassius Venture. Assessment of environmental and social impacts of artisanal gold miners in Nicaragua
(Apr 2012).

Consultant of the INIGEMM — Ecuadorian Institute of Geology. Mining and Metallurgy on introduction of new
technologies to replace amalgamation in ASGM sites. Quito, (Nov 2012)

Consultant for ACME lab for a project sponsored by NRCAN to teach GGMC officers about cyanidation and
implementation of a gold lab in Linden, Guyana (Jul 10 - Dec2011).

Consultant of Blacksmith Institute. Reduction of Mercury Emissions in Dept of Antioquia, Colombia. Sept 2010.
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Consultant for AngloGold Ashanti in Colombia. Processes to co-exist large-scale mining with artisanal gold miners.
Bogota and Cajamarca, Bogota and Cajamarca (Jul - Sept 2010)

Consultant for Infinito Gold Ltd. Crucitas Mine. Environmnetal risk assessment of mercury, cyanide, and public
perceptions. Costa Rica (Sept — Dec. 2009).

Consultant for NRCan-CANMET on feasibility study of small-scale cyanidation plants replacing the use of mercury
Portovelo, Ecuador (Feb-Apr 2009). .

Consultant for Hatch Engineering (Vancouver) to the Environment and Community Interface. Development of
community-company strategies for the Sustainable Development Design Group, Vancouver (Jun08 — Dec 2009)
Consultant for IAMGold Inc. on artisanal mining, French Guyana and Suriname (Sept. 2008).

Consultant for Colossus Minerals Inc., Serra Pelada Mine, Brazil Environmental impact assessment of mercury in
sediments, water, air and fish (May 2008).

Technical Advisor of the Aboriginal groups (TI'azt’en and Nak’azdli bands) in Pinchi Lake Mine Closure, BC, related to
the closure process of the Teckcominco mercury mine. Review of the Environmental and Health Risk Assessment docs
and Closure Plans, participation in the Technical Working Group, Vancouver and Fort St James (Jul 2005 — 09)
Consultant for Blacksmith Institute (New York) to teach techniques to reduce Hg emissions and vapor exposure to
artisanal miners in Mozambique (May 05) and Guinea (Apr 2006).

Consultant for Teckcominco through Azimuth Group on Mineralogical Characterization of Hg-rich Sediments from
Pinchi Lake Mine, BC, Vancouver and Fort St James (Nov 2002).

Consultant for Cadre Resources Ltd. introducing concepts of sustainable development to a diamond, gold, ilmenite and
gravel dredging operation in the Caroni River, Puerto Ordaz, Venezuela (Oct 2001).

Consultant for Ministry of Mines of Peru to assess issues related to the mercury spill from Yanacocha Mine, operated
by Newmont. Cajamarca, Peru (Nov - Dec 2000).

Consultant for Ministry of Economy of Chile as part of the Mullin Consulting Ltd. team - part of an assessment
methodology to review the activities of various public technology institutes in Chile. Evaluation of the scientific and
technological role of the National Service of Geology and Mining (SERNAGEOMIN), Santiago, Chile (Mar 2000).
Consultant for Raytheon Ltd. to the SIVAM Project - development of a model for mercury emissions and distribution in
the Amazon. Use of GIS for monitoring artisanal mining, Garland, Texas (Jul 98 - Jan 2000).

Consultant for Placer Dome to develop in-situ synthesis of sodium cyanide using urea as a raw material, Vancouver,
(Jan 99 — Jan 2000).

Consultant for Brazilian Goldfields Ltd and El Misti Gold Ltd — property selection and acquisition in Brazil. Metallurgical
studies of Peruvian gold ores, Vancouver (Sept. 1997).

Consultant with Round Table Group, Inc. for Braxton Associates, Boston, USA - applications for natural polymers in
the mineral industry, Vancouver (Sept 1997).

Consultant for Boojum Technologies, Ltd., Toronto on studies of zinc removal from acid mining drainage of an
abandoned tailings pond in Ontario. Vancouver and Toronto (Jan- Mar 1997)

Consultant for the Ministry of Environment of Venezuela, Pro-fauna - Studies on Mercury Bioaccumulation in Guri
Hydroelectric Reservoir, Caracas, Venezuela (Sept 1995).

Consultant for Enerconsult Engineering S.A., Sdo Paulo - lab. and pilot plant testwork of gold placer deposits in Lillooet
River, British Columbia. A feasibility study for a 130 t/h plant was prepared. For this same Enerconsult client, a 12 t/h
grinding-gravity concentration-flotation plant of a sulphide ore from Texada Island was designed and operated.,.
Vancouver and Sao Paulo (Dec 90 - 1992).

Consultant for the project "Forecasting the Use of New Materials" for CETEM. This study highlighted how the market
of new materials affects the mining sector and how mining engineers must be adapted to this new approach of materials
use, Rio de Janeiro (Mar-Set 1990).

Technical Advisor of "The Poconé Project" for: CETEM, sponsored by the Brazilian National Congress. Field study of
mercury behaviour in the aquatic environment of Poconé, located near the Pantanal Ecological Park. Implementation
of small-scale remedial procedures for polluted areas impacted by artisanal gold miners. Studies of mercury extraction
from contaminated tailings. Biological and geochemical monitoring. Social aspects were also examined (Rio de Janeiro
and Poconé, Brazil (Jun,89 - Feb,1990).

» As consultant for UNIDO - United Nations Industrial Development Organization:

Consultant for the UNIDO project to assess mercury pollution from artisanal miners in the Puyango &Tumbes Rivers.
Assessment of mobility and bioaccumulation heavy metals, Ecuador and Peru (Nov 2012 — Sept 2016).

Consult ant for the UNIDO Mercury Project in Antioquia, Colombia. Assessment of mercury pollution from processing
centers and gold shops in Northeast of Colombia: Remedios, Segovia, Zaragoza, Caucasia, El Bagre, Nechi, San
Martin de la Loba. Demonstration of methods to reduce mercury pollution (Dec 07 — Dec 2013).

Chief Technical Advisor (Project Manager) of to the GEF/UNDP/UNIDO Global Mercury Project. Participating countries:
Brazil, Indonesia, Lao PDR, Sudan, Tanzania and Zimbabwe. Managing 56 people implementing Transportable
Demonstration Units and Awareness Campaign on mercury pollution in artisanal gold mining sites in six participating
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countries (US$ 6.8 million). Additional work assessment and implementation of cleaner techniques were conducted in
Chile, Colombia, Ecuador, Guinea, Mozambique, Suriname and Venezuela. Coordination of activities related to policy
for mercury for UN. Establishing UN strategy on the subject and design of Project Documents for the new phase of the
project (30 countries) (May 05 — Jun 2008).

e Technical Expert of UNIDO (headquarter in Vienna) to the GEF/UNDP/UNIDO Global Mercury Project. Activities:
development of Environmental and Health Assessment Protocols, building capacity in local laboratories for monitoring
Hg pollution, teaching miners cleaner technologies, participation in the plan for training miners and awareness
campaign for the general public. Elaboration of the concept of the Transportable Demonstration Units, selection and
teaching local manufacturers how to fabricate pieces of equipment. Conducted environmental assessments and
workshops in Brazil, Ghana, Indonesia, Lao PDR, South Africa, Sudan, Tanzania, Venezuela and Zimbabwe, (Vienna,
Nov 2002-Jul 2004).

¢ Implementation of alternative technologies to reduce mercury emissions in El Callao, Venezuela. Evaluation of the
mercury emissions, participation in the health assessment. Use of LUMEX CVAAS spectrometer for “in situ” urine, hair
and sediment analyses (Venezuela, Nov. and Dec., 2003)

e Evaluation of analytical equipment for mercury monitoring in Ghana (Sept. 2003)

e Evaluation of the artisanal gold mining activities in Suriname and Guyana. Proposal for establishment of Experimental
Mining Centers (Paramaribo and Georgetown, Nov. 1997)

e Environmental pollution assessment and health impacts from artisanal gold mining operations in Latin America -
Introducing new technologies for abatement of global mercury pollution. Overview of the technical, social and
environmental situation of artisanal gold mining in Latin America (Vancouver and Vienna, Nov. 1996 - Jul. 1997).

e Evaluation of the artisanal gold mining sector in Venezuela. Estimate of Hg release for the environment. Study of
alternatives and remediation procedures (Puerto Ordaz, May-Jul., 1995).

» As director of Madison do Brasil (Rio de Janeiro, Brazil) May 94 - Dec 95:

Selection and acquisition of gold properties in Brazil.
Definition of ore processing flowsheet of gold deposits.
Property negotiation with artisanal miners in Brazil.

* As engineer of Paulo Abib Engenharia S.A. (acquired by Kilborn Eng.) (Sdao Paulo, Brazil) Jul 86 — Jun 89:

Manager of the following projects:

Feasibility studies of bentonite, gold, wolframite, kaolinite, zirconite, manganese, calcite, feldspar, etc.

Studies of characteristics and availability of raw materials for new materials and fine chemicals.

Recycling of vanadium catalyst used in sulfuric acid production.

Synthesis of K-Mg phosphate fertilizer - conceptual project, pilot plant and feasibility study. This pioneer project

introduced glauconite as a source of potassium into magnesium fused phosphate. Outstanding results were obtained

in the greenhouse using different plants and lateritic soils. Client: CVRD (Companhia Vale do Rio Doce).

e Fine chemicals - synthesis in lab and pilot plant of trichloroisocyanuric acid (TCCA) and cyanuric acid: this project was
partially supported by GENCO Chemicals which is the main Brazilian supplier of chlorination products. Pilot tests (3.5
kg/h of TCCA) confirmed the technology developed by the Paulo Abib research group. Feasibility study for a production
of 1000 t/y of TCCA and 500 t/y of other cyanurates.

e Synthesis in lab of sodium cyanide from urea: this is an alternative and cheap process to produce NaCN near gold
cyanidation plants.

e Batch gravity and cyanidation tests of gold ores - clients: CVRD, Utah Mines.

e Study of the market of natural and precipitated calcite as filler for plastic, paint, paper, rubber and carpet,

e Study of the market of new materials in Brazil (client: Ministry of Science & Technology).

» As engineer of DOCEGEO (CVRD-Companhia Vale do Rio Doce group) (Rio de Janeiro, Brazil) Nov 84 — Jul 86:

Assessor for the Director of Geology for strategic businesses.

Evaluation of ore deposits (Au, Cu, P, Al). Mineral processing flowsheet design.

Implementation of CIP gold leaching pilot plant in Bahia State.

Study of alternative potassium fertilizers (glauconite as K20 source).

Study of aluminum fluoride synthesis from fluosilicic acid wasted by fertilizer manufacturers..

Studies of new opportunities for the mining and chemical sector. Ideas to expand markets of the CVRD group and
create new products.

» As engineer of CETEM (Rio de Janeiro, Brazil) Apr 79 — Oct 84:
Engineer of the Mineralogical Analysis Laboratory
¢ Implementation and operation of the following instruments:

= x-ray diffractometry (for mineral processing products and ceramics): qualitative and quantitative analysis
= x-ray fluorescence spectrometry (establishment of operating conditions for major, minor and trace elements).
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= polarizing optical microscope (thin & polished sections).
= scanning electron microscopy (with EDS analysis)
Use of applied mineralogy to define processing flowsheets of the following minerals:

+ clay minerals ¢ fluorite + molybdenite + tungsten ore
+ coal ¢ gold ore + Ta-Nb ore + Uranium ore
+ Copper ¢ ironore + tinore ¢ zincore

+ diatomite + lead ore + titanium ore ¢ zirconium ore

NOTE: The list above is part of CETEM projects for different clients.
* As Lecturer of PUC-RJ - Catholic University of Rio de Janeiro Mar 79 — Dec 83:

Teaching theoretical and laboratory classes on Applied Mineralogy (core course for 3™ year students in Chemical and
Metallurgical Engineering).

Concepts of mineral identification using polarizing optical microscope.

Degree of liberation, heavy liquid separation, density gradient.

Magnetic and electrostatic separation to identify minerals.

Concepts of wet-chemical and instrumental analyses.

Estimate of deleterious effect of certain minerals on hydrometallurgical processes (reagent consumption).
Establishment of mineral processing flowsheets based on mineral properties.

Processes to characterize the refractory nature of gold ores.

* Guest Speaker and others

Guest Speaker at the World Resources Forum’25. Artisanal and Small-scale Mining. Presenting: Mercury in Artisanal
Gold Mining: Problems and Solutions. Aix Marselle Université, France. Sept 05, 2025.

Course Instructor on Gold Processing and Artisanal Mining (Training of Trainers) 27.5 hours, to the Nigeria Ministry of
Solid Minerals Development, Abuja, Nigeria, Jun 24-28, 2024.

Guest Speaker for the Technical Committee of the Government of the Amazon State, Brazil, talking about Artisanal
Gold Mining and Mercury Pollution, Manaus (virtual), Feb 08, 2023

Guest Speaker at Catholic University of San Pablo, Dept of Environmental Engineering, talking about Mercury and
Artisanal Gold Mining, Arequipa, Peru, Sept 30, 2022

Guest Speaker at National University of San Agustin, talking about Solutions for Artisanal Gold Mining, Arequipa,
Peru, Sept 28, 2022

Guest Speaker at Catholic University of Santa Maria, talking about Regulatory Problems in Artisanal Gold Mining,
Arequipa, Peru, Sept 27, 2022.

Guest Speaker at the PERUMIN 35, Mining Convention in Peru, talking about Artisanal Gold Mining and Mercury
Pollution. Arequipa, Sept 26-30, 2022

Guest Speaker of the ICMGP 2022 — 15th International Conference on Mercury as a Global Pollutant talking about
Why the Measures to Eliminate Hg in Artisanal Gold Mining Are Not Working. July 25-29, 2022 — Virtual Event.
Guest Speaker of the Sustainable Mining in the Amazon Study Group on Training Centers for Artisanal Miners (Mar
25, 2021) and Mercury in Artisanal Gold Mining Operations (Apr 8, 2021). Manaus, Brazil.

Guest Speaker of the Ecobalance 2021 Webinar on Methods to Curb Mercury Use in Artisanal Gold Mining. Sendai,
Japan Mar 5-5, 2021

Guest Speaker on the International Webinar on Gold and Mercury Pollution from Artisanal Gold Miners and
Suggested Solutions, La Paz, Bolivia, Feb 22-23, 2021.

Guest Speaker for AMIP — Asociacién Multisectorial e Interdisciplinaria del Pera. Clean Techniques for Gold
Processing. Digital Forum of Small-scale Mining. Aug 17, 2020, Lima (via Zoom).

Guest speaker on International Seminar on Knowledge Sharing on Indonesia’s Artisanal and Small-scale Mining:
Challenges and Issues, Jakarta, Feb 26, 2020 (via Zoom).

Guest Speaker on the Fair for Sustainability of the Industrial Sector of Manaus, Amazon on Mercury and Artisanal
Miners in the Amazon. Nov 28, 2019 (via Zoom)

Guest Speaker on the 28" Brazilian Meeting of Ore Processing and Extractive Metallurgy, 15t Symp. of Sustainable
Use of Mineral Tailings. Sustainability of Mining and Its Challenges, Belo Horizonte, Nov 4-8, 2019

Guest Speaker on the Copperbelt University, Zambia, on Sustainability of the Mining Sector, Kitwe, Feb 22, 2019.
Guest Speaker of the Special Seminar Series at the Colorado School of Mines on “Mercury in Artisanal Gold Mining:
Health and Environmental Issues”. Golden, US, Oct 24, 2018

Guest Speaker on the Workshop: “Social License to Operate in Mining”. FEI University, Sdo Paulo, Sept 13, 2018.
Instructor of the course on “Artisanal Gold Mining: Issues and Solutions”. National University of Saint Agustin,
Arequipa, Peru, May 6-9, 2018

Guest Speaker on the Conference “Small-scale Alluvial Mining: Facts and Possibilities”, Lima, May 10, 2018.
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Instructor of courses on best practices for 160 artisanal miners in Girardota and Buritica, Antioquia, April 11-15, 2018.
Guest Speaker on “Foro Mejor Sin Mercurio: Oro Legal y Responsable en Colombia”. Bogota, Mar 13, 2018.

Guest Speaker on the Xl Mining Fair and ANDI (Association of Colombian Industries) Mining Congress: “How to
Engage Communities in Mining Projects”. Medellin. Colombia, Oct 5-6, 2017.

Guest Speaker on the Dialogue Roundtable of the Pacific Alliance on Small and Artisanal Mining: “Formalization is
not Working”. Medellin. Colombia, Oct 3-4, 2017.

Guest Speaker on the Mining, Oil & Gas Development and Investment Conference on “Formalization of Artisanal
Miners”. Organized by Rocky Mountain Mineral Law Foundation, Quito, Ecuador, Apr 26-28, 2017.

Guest Speaker on the Stakeholder Meeting organized by Impact Consortium of University of Exeter and sponsored by
EU on “Artisanal Mining Sector”, London Mar 27-28, 2017.

Guest Speaker on the 24t World Mining Congress on “Mining and Sustainability”. Oct 18-21, 2016, Rio de Janeiro,
Brazil

Organizer and Speaker of the Roundtable Miners, Minerals and Minamata Convention. Vancouver Dec 2-4, 2015.
Guest speaker of the 2015 Sustainable Industrial Processing Summit & Exhibition on “Sustainable Mining”. Antalya,
Turkey, Oct 4-9, 2015

Organizer of the Mercury Sessions of the SETAC — Society of Environmental Toxicology and Chemistry, 351" Annual
Meeting Vancouver, BC, Nov 9-13, 2014

Guest speaker of the Colombian National Police on Aspects of Artisanal and lllegal Mining. Bogotd, Oct 27, 2014
Guest speaker to SENA — Servicio Nacional de Aprendizaje (National Service of Learning) talking about Technical
aspects of artisanal mining. Medellin, Colombia, Oct 27-31, 2014.

Guest Speaker of the 27" International Mineral Processing Congress, talking about Sustainability and Public
Engagement in Mining, Santiago, Chile, Oct 20-24, 2014.

Guest Lecturer at the Universidad de la Republica teaching Social and Environmental Issues in Mining (20 h),
Montevideo, Uruguay, Apr 23-29, 2014.

Guest Speaker at National University of Colombia, talking about Methods to Reduce Mercury from Artisanal Gold
Miners, Medellin, Feb 20, 2014

Guest Speaker of the Intergovernmental Forum on Mining, Minerals, Metals and Sustainable Development. Talking
about Artisanal Gold Mining: Perspectives from the Field. Geneva Oct 28-Nov 1, 2013

Guest Speaker on the 15" Brazilian Mining Congress, talking about Mining nor Not Mining: this is not the question,
Belo Horizonte, Brazil, Sept 23-26, 2013

Guest Speaker on Plenary Session of the 23" World Mining Congress, talking about the Importance of Researches in
Artisanal Gold Mining, Montreal, Aug 11-15, 2013.

Guest Speaker on the Int. Workshop on Planning for the Future of ASGM in West Nusa Tenggara Province, talking
about “International Trends of Artisanal Gold Mining”, Mataram, Indonesia, May 16-17, 2013

Guest Speaker on the Mineral Exploration Roundup 2013, Teacher’s Day, talking about “Mining or Not Mining: This is
Not a Question”. Vancouver, BC, Jan 31, 2013.

Instructor of the Course of Small-scale Responsible Gold Mining, INIGEMM, Quito, Ecuador, Nov 19-21, 2012

Guest Speaker on the UNIDO Conference on Reduction of Mercury Pollution from Artisanal Mining, Quito, Ecuador,
Nov 14-17, 2012.

Guest Speaker at the Anthropology Seminars on: Social and Environmental Problems in Mining, talking about Artisanal
Gold Mining, Dept Anthropology, UBC, Vancouver, Oct 10, 2012

Guest Speaker at Soil Science Grad Seminar, talking about “Artisanal Gold Mining: Pollution and Poverty Trap”, UBC,
Dept of Soil Science, Vancouver, Sept 14, 2012

Guest Speaker on Sustainability in Latin America, LatinCouver, talking about “Mining and Poverty Alleviation in Latin
America”, Vancouver, Apr 24, 2012

Guest Speaker on the Mineral Exploration Roundup 2012, Teacher’s Day, talking about “Small and Large-scale Gold
Mines”. Vancouver, BC, Jan 27, 2012.

Guest Speaker at the SFU-UBC Latin American Studies Workshop, talking about “Small versus Large Gold Mining”,
Vancouver, BC, Nov 17, 2011.

Guest Speaker of the 24" Brazilian Conference on Mineral Processing and Extractive Metallurgy talking about “Small
Mining Can Be Beautiful”, Salvador, Bahia, Brazil, Oct. 16-19, 2011.

Guest Speaker at the University of Sdo Paulo, Dept of Psychology, Lab of Experimental Psychology talking about “Uses
of Mercury and Cyanide in Artisanal Gold Mining”, Sdo Paulo, Brazil, Aug 16, 2011.

Instructor of the course “Mining and Society”. CETEC, Belo Horizonte, Brazil. Aug 10-12, 2011

Guest Speaker at the Federal University of Alfenas, Inst. Science and Technology talking about “Interdisciplinarity in
Engineering” Pogos de Caldas, Brazil, Aug 5, 2011.

Guest Speaker at the University of Sdo Paulo, Dept Civil Engineering talking about “New Methods to Teach
Sustainability in Engineering”, Sao Paulo, Brazil, Apr 26, 2011.
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Instructor of the graduate level course PMI 5774, “Management of Mining Operations”, University of Sdo Paulo, Dept
of Mining Engineering, Sdo Paulo, Brazil, Apr-Jun, 2011.

Guest Speaker at the University of Sdo Paulo, Dept of Legal Medicine, Dec 14, 2010.

Lecturer of the course Gold Ore Characterization and Processing. Course of 24 hours for the professionals of the
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Guest Speaker of the Course of Risk Assessment PMI 2064 at the Dept of Mining Engineering of the University of Sdo
Paulo, Brazil, Oct 27, 2010.
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Sept 8, 2010

Guest Speaker of the Mercer University talking about “Environmental Impacts of Artisanal Gold Mining”, Maicon, GA,
US, Feb. 8, 2010.
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“Mining Policies”, Richmond, BC, Nov. 22, 2009
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Guest Speaker of the International Seminar of Health and Ecosystems talking about “Artisanal Gold Mining in Latin
America” Guaranda, Ecuador, Jul 6-9, 2009

Guest Speaker of the Seminar Small-scale Gold Mining in Ecuador, Portovelo, Ecuador, Jul 1-2, 2009

Guest Speaker of the Bridging the Gap Conference of Engineers without Borders, Vancouver, Mar 14, 2009

Guest Speaker at the University of Sdo Paulo, Dept Environmental Management, Sdo Paulo Oct 16, 2008

Guest Speaker of the 8" Annual General Meeting of Communities and Artisanal and Small-scale Mining, World Bank,
Brasilia, Brazil, Oct 6-11, 2008

Instructor of the Course on Artisanal Gold Mining, French Guyana and Suriname, Sept 7-13, 2008.

Guest Speaker of the Latin American Congress 2008, Miami, FL, US, June 17-19, 2008

Guest Speaker of the WWF Guianas Regional Goldmining Workshop, Georgetown, Guyana, May 20-22, 2008

Guest Speaker of the Dept of Geological Survey and Mines of Uganda. Entebbe, Uganda. June 5, 2007

Guest Speaker of the Dept of Geology, University Eduardo Mondlane, Mozambique. May 31, 2007

Instructor of Short Course on Training for Trainers: Education of Small-scale Gold Miners in Cleaner Extraction
Technologies Paramaribo, Suriname, Feb 19 — 23, 2007

Guest Speaker of the 24" UNEP Governing Council Meeting. Nairobi, Kenya, Feb 3 - 10, 2007

Guest Speaker of the 2" Forum of the National Institute of Minamata Disease (NIMD): Current Issues on Mercury
Pollution on the Asia-Pacific Region. Minamata, Japan, Nov. 28-29, 2006

Instructor of the Course UNIDO - GMP - Training of Trainers for Implementation of Mercury Awareness Campaign and
Demonstration Unites. Crepurizao, Para, Brasil, Oct 29 — Nov. 1, 2006.

Members of the Steering/Organizing Committee of the 8th ICMGP - International Conference on Mercury as a Global
Pollutant, Madison, Wisconsin, Aug 6-11, 2006 and Guest Speaker of the Conference Panel

Guest Speaker of the 2" International Forum on Small-scale Mining in Bolivar State, Venezuela, Puerto Ordaz,
Venezuela, May 12-13, 2006.

Instructor of the Course Mining and the Environment. Part of the UBC Master Course on Sustainable management of
Environmental Health Risks — Module VI. Zaruma, Ecuador, May 5-7, 2006

Instructor of the Course Environmental and Health Problems with Mercury Uses in Artisanal Gold Mining. Course for
the Ministry of Environment, Ministry of Mines of Guinea, Conakry, April 18-20, 2006.

Guest Speaker of the CASM — Community and Artisanal and Small-scale Mining, 5th Annual General Meeting,
Salvador, Brazil. Sept 19-24, 2005

Guest Speaker of Mercury Meeting organized by the Pan American Health Organization (PAHO), Dept. Sustainable
Development and Environmental Health, Washington, D.C., Aug 22-23, 2005

Guest Speaker at “Global Partnership for Mercury Management in Artisanal and Small-Scale Gold Mining”, UNEP-US
EPA, Washington, D.C., Jun15, 2005.

Members of the Steering/Organizing Committee of the 7th ICMGP - International Conference on Mercury as a Global
Pollutant, Ljubljana, Slovenia, Jun 27 — Jul 2 , 2004.
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Guest Speaker of the Workshop of the Nordic Council of Ministers on Mercury. Brussels, Mar 29-30, 2004.

Guest speaker at the Communities and Small Scale Mining (CASM) Annual General Meeting and Learning Event.
Elmina, Ghana, Sept. 7-10, 2003.

Guest speaker, US EPA Office of International Affairs. Mercury from Artisanal Mining: Myths, Impacts, Solutions. April
11, 2002.

Guest speaker, 15t International Forum on Mercury in Hydroelectric Reservoirs: Guri Case. Ciudad Bolivar, Venezuela,
May 17 - 19, 2001.

Guest Speaker, Forum'2001-National Institute of Minamata Disease, Minamata, Japan, March19-20, 2001.

Instructor, Course on Mine-closure. CYTED. La Rabida, Huelva, Spain, Sept. 25-29, 2000.

Instructor, Course on Gold Extraction from Lateritic Ores. CYTED/CETEM, Rio de Janeiro, Jul 3 - 7, 2000

Guest Speaker, University of Chile. Environmental and Social Aspects of Mining. Santiago, Mar 31, 2000

Member of the Steering/Organizing Committee for the 6" International Conference on Mercury as a Global Pollutant,
Minamata, Japan, Oct 15-19, 2001.

Guest speaker at the Forum'99-National Institute of Minamata Disease, Minamata, Japan, Oct. 12-13, 1999.

Keynote Speaker at the 5™ Int. Conference on Mercury as a Global Pollutant, Rio de Janeiro May 23-28, 1999

Guest Speaker of the Experts Meeting of Artisanal Gold Mining, Jul. 1-3, 1997. UNIDO headquarter, Vienna, Austria.
Guest Speaker of the Brazil-Canada Meeting on Sustainable Development. CANMET, Ottawa, Mar 5-6, 1997.

Guest Speaker of Mining Engineering Program, Univ. Toronto - Mercury Pollution in the Amazon, Toronto, Jan. 24,
1997

Guest Speaker of the 15t International Symp. on Small Mining, Mar. 28-30, 1996. Ciudad Bolivar, Venezuela.

Guest Speaker of the 16th Brazilian Symposium on Mineral Processing and Hydrometallurgy. Lecture: Mining and the
Environment. Rio de Janeiro, Sept. 17-22, 1995.

Instructor of the course: Knowledge Base Construction for Industrial Fuzzy Systems, Belo Horizonte, Jul. 31 to Aug. 2,
1995. Organized by ATAN - Automation Systems Ltd.

Instructor of the course: Industrial Fuzzy Systems for Mining, Metals and Materials, Sdo Carlos, Dec. 7-9, 1994
Instructor of two-day course on Mercury Contamination and Atrtificial Intelligence Applied to Environmental Sciences.
Universidad Experimental de Guayana, Ciudad Guayana, Venezuela, Sept. 14-15, 1995.

"Speaker of the Month" at Canadian Institute of Mining, Metallurgy and Petroleum, Vancouver, April 29, 1994
Teaching Assistant at the University of British Columbia (1993-1994).

Instructor of the course: Geology and Mineral Processing of Gold Ores. 40 hours. Organized by ABM - Brazilian
Association of Metals. Rio de Janeiro, Dec. 8-12, 1986.
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2. Engineering Companies in the Brazilian Mining Sector. Participation in the book elaboration. Published by Ministry of
Mining & Energy. Brasilia, 1984. 277 p (book in Portuguese)

1. Lastres,H.M.M., Fellows Filho,L., Veiga,M.M., Soares,M.C.C., Perim,C.A., Damido,F.N. (1983). Technological and
Scientific Potential of the Brazilian Mineral Sector. Published by CNPq, Brasilia, 324p. (book in Portuguese).

Further training programs:

May 4-7, 1993: Fuzzy Expert Systems. Short course with L. Zadeh, J. Meech, C.A.Harris. Richmond, BC.

Jan-Dec, 1992: As a visiting scholar at the Univ. British Columbia, Dept. Mining and Mineral Process Eng., Vancouver,
BC - with Dr. John A. Meech - Expert Systems, Fuzzy Logic Applications.

Mar-Jul, 1984: Visiting researcher at the Univ. of Western Ontario, Dept.Geology, London Ontario - with Dr.W.S.Fyfe.
Instrumental Geochemical Analysis applied to Environmental Geochemistry.

Patents in Brazil:

- "Process for synthesis of alkaline metal dichloroisocyanurates"
- "Process for producing trichloroisocyanuric acid"

- "Process for producing high grade cyanuric acid"

- "Process to manufacture sodium cyanide from urea"

Awards:

- Killam Teaching Prize (UBC best teacher), UBC, May 2012

- Top 25 Canadian Immigrant, 2009. — Canadian Immigrants Magazine

- CIM - Canadian Institute of Mining, Metallurgy and Petroleum - Distinguished Lecturer 2002-2003

- CIM - Canadian Institute of Mining, Metallurgy and Petroleum - winner of the graduate student contest with the work:
"Mercury Transformations in the Natural Environment" (Feb. 1994).

- George E. Winkler Memorial Scholarship, in recognition of academic achievements (Dec. 1993)



