
1 
 

Projects on Artisanal Mining with Marcello Veiga’s Participation 

 Year Country Institute of Remarks 

1.  2025-present Costa Rica 

Use of Alternative Lixiviants for Gold. 
Newlox Gold Ventures + NSERC 
Tests at Newlox processing plant in Costa Rica with DMSO to replace cyanide and 
mercury. The plant buys Hg-contaminated tailings from local artisanal miners and the 
challenge is to remove Hg and use a friendly lixiviant for gold. The tests use a innovative 
process of leaching concentrates in a filter press.  

2.  2024-2025 Suriname 

Demonstration Plant to Process Tailings from Artisanal and Small-scale Gold Miners 
Newmont + Solidaridad + EMSAGS project (UNDP) 
After training artisanal miners in the Pamaka region, Suriname, the project is setting up a 
12 tonnes/hour Hg-free processing plant with grinding + centrifuges in series to remove 
gold from artisanal mining tailings, demonstrating to miners their inefficiency when they 
use sluice boxes and amalgamation. Their current gold recovery of 33% might increase to 
70%, as a target. The plant has been built in association with UNDP-EMSAGS project. 

3.  2024 Suriname 

Transforming Artisanal Gold Mining Tailings into Bricks 
UBC-NSERC- Natural Sciences and Engineering Research Council of Canada 
In collaboration with University of Anton de Kom, Suriname, pilot production of cement-
bricks using tailings from artisanal gold mining from the Pamaka region, Suriname. 
Excellent results reached with less than 6% of cement and >94% tailings. 

4.  2023-2024 Colombia 

Removal of Mercury from Artisanal gold mining Tailings 
US Dept of State and Pure Earth 
Development of homemade copper-silver plates to remove mercury from 15 different 
ASGM sites in Colombia. Tests with half tonnes of Hg-contaminated tailings resulted in a 
max removal of 85% of mercury using the inexpensive homemade plates in a zigzag 
cascade configuration. 

5.  2023-2025 Brazil 

Assessment of Mercury Used in Artisanal Gold Mining in Brazil and Suggestions to 
Reduce the Use 
UNEP + University of São Paulo (Brazil) 
Assistance to the elaboration of the actions to assess mercury use and losses in Artisanal 
Gold Mining operations in Brazil. Suggestions to reduce and eliminate the use of mercury 
use by applying alternative gold extraction techniques and different business models. 

6.  Sept 2022 Peru 

Assistance to Peruvian Mining and Peruvian Universities 
Canadian Embassy (Peru) 
Technical assistance on dealing with problems related to artisanal gold mining in Peru with 
focus on how to reduce mercury pollution. 

7.  2022-2024 Nigeria 

Technical Assistance to Reduce Mercury Pollution in ASGM Sector in Nigeria 
Alinea International and Canada Global Affairs 
Technical assistance and training of key Nigerian government officers and key artisanal 
miners on methods to reduce and eliminate mercury pollution from artisanal gold mining 
operations 

8.  2022 Brazil 

Review of the NAP National Action Plan for Mercury in Brazil 
UNEP – United Nations Environment Programme, Brazil. 
Review of the NAP elaborated by UNEP consultants. Initial assessment of the available 
information related to the Minamata Convention; Analysis of the Brazilian legal framework 
related to the Minamata Convention; Analysis of the Brazilian capacity to monitoring 
mercury emissions and releases; Legal proposition to regulate mercury and other 
hazardous substances in products; Inventory of mercury emissions and releases by 
Artisanal Scale Gold Mining, Inventory of mercury emissions and releases by Industrial 
and other sources., 

9.  2021-2024 Suriname 

Improve Techniques used by Artisanal Gold Miners in Pamaka Area 
Chief Technical Advisor of project implemented by Solidaridad in Pamaka, Suriname on 
behalf of Newmont Gold.  
Training of artisanal gold miners and their community members (200-300 people) in the 
Pamaka region, near Merian Mine, to improve their gold recovery. This includes training in 
chemical analyses, mineral processing and finally elimination of mercury from their 
operations. Installing a demo plant for AGM. 

10.  2021-2024 Suriname 

Alternative Livelihoods for Artisanal Gold Miners 
Chief Technical Advisor of project implemented by Solidaridad in Pamaka, Suriname on 
behalf of Newmont Gold.  
Developing strategies to reduce environmental impacts, improve quality of life of the 
miners and their communities, introduce reclamation measures and economic 
diversification of 200 artisanal gold miners and their families,   
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11.  2021 Sudan 

Technical Assistance to Small Companies Processing Tailings 
Sponsored by local entrepreneurs 
Main assistance to local entrepreneurs in Sudan consisted in designed methods to process 
gold from tailings (and ores) avoiding use of mercury. Design of processing plants using 
Chilean mills and centrifuge + flotation, as well as cyanidation and design of non-cyanide 
leaching processes to extract gold from concentrates. 

12.  2021 Mauritania 

Training Trainers and Miners in Mauritania 
Part of the project implemented by PACT and sponsored by European Partnership for 
Responsible Minerals (EPRM) 
Teaching (15 h) miners and trainers on problems related to artisanal gold mining best 
practices of small-scale mining  

13.  2021-2022 Brazil 

Implementing Coexistence of Artisanal Miners with Conventional Mining Companies 
EGPS – World Bank 
Field assessment of the possibilities to formalize artisanal gold mining operations in 
Cooperative of Artisanal Miners from Peixoto de Azevedo, State of Mato Grosso and Coop 
from the Amapá State, Brazil, using the concepts of allowing artisanal miners to operate in 
collaboration with conventional mining companies. Assessment of the artisanal miners’ 
opinions about different models of coexistence of companies with miners and suggestions 
to implement these models in Brazil.  

14.  2020-2022 General 

Investigation of the Use of Dimethyl Sulfoxide (DMSO) to Leach Gold 
MITACs + Newlox Gold Ventures  
This project is conducted in collaboration with Univ. of Chiba, Japan, to implement a water 
and mercury-free process to leach gold from artisanal gold ores, concentrates and tailings. 
Results showed over 93% gold recovery. 

15.  
2021 to 
present 

Costa Rica 

Assistant to a Small Plant Processing ASGM Tailings 
Newlox Gold Ventures 
This project encompassed the technical assistance to the Newlox Gold plant processing 
Hg-contaminated tailings from local artisanal gold miners. This involved lad tests of 
methods to improve the cyanidation process using a simple zinc sintering process. The 
visits to the site involved contact with local artisanal gold miners and discussion with Costa 
Rica Govt representatives about the steps to organize and eliminate mercury use. 

16.  2021 
Colombia-
Indonesia 

Training of Indonesian Government Employees on Artisanal Gold Mining 
Center for Mineral Resources Development Technology of Indonesia sponsored by the 
World Bank  
In association with the School of Mines of the National University of Colombia in Medellin. 
Theoretical and practical (lab and field trip) training (80 h) of 10 Indonesian engineers, 
chemists and geologists on techniques to process gold avoiding use of mercury. The gold 
processing techniques being used by the Colombian artisanal miners are very similar to 
the ones used in Indonesia. The Indonesians had a chance to learn technical and 
organization aspects of the Colombian ASGM sector. 

17.  2020 - 2025 Brazil 

Use of Cyanogenic Plants to Replace Mercury in Artisanal Gold Mining 
National Sciences and Engineering Council Canada (NSERC) and John Bell Foundation 
1. Assessment of free CN contents in bitter cassavas. Support from EMBRAPA  Brazilian 
Agricultural Research Corporation and the cassava producing company CIBUS (Brazil) to 
select species with higher free CN. 
2.  Investigation of use of glycosides from cyanogenic plants such as cassava to extract 
gold. Test work in Brazil with Federal University of Baha and Fed Univ of Pernambuco 
State. Tests in lab with ore from local small mine. 
3. Demonstrate this technique to artisanal miners to replace the use of mercury. 

18.  2020-2021 Ghana 

Pre-feasibility of Implementation of a Training Center for Artisanal Gold Miners 
Ministry of Lands & Natural Resources Government of Ghana through a consortium of 
consultants from Mozambique, Ghana, Tanzania and Canada:  
Development of the concept and pre-feasibility of implementation of a Training |Centre for 
artisanal gold miners in Tarkwa, Ghana. 

19.  2020 Indonesia 

Solutions for Mercury Pollution in the Indonesian Artisanal Gold Mining Sector 
UNDP Indonesia – consulting work  
Provide a report and a presentation to UNDP and Government in Indonesia about 
strategies to reduce and eliminate the use of mercury in artisanal gold mining 

20.  2019-2020 General 

Preliminary Tests with Bitter Cassava to Leach Gold 
China Gold International Resources Corp. Ltd  
Assessment of the use of different vegetables that contain cyanogenic glycosides to leach 
gold. Bitter varieties of cassava, were selected and analyzed. Field trip to Brazil to visit 
EMBRAPA and UFBa Labs. Cassava samples collection in the interior of Bahia State. 

21.  2019 - 2020 Colombia 
Implementation of Processes to Remove Hg from Tailings 
US Dept of State and Pure Earth  



3 
 

Consulting for the NGO Pure Earth on a project sponsored by USDoS to remove mercury 
from artisanal gold mining tailings before the cyanidation process. 

22.  2019 Zambia 

Assessment of the African Centre of Excellence for Sustainable Mining 
Copperbelt University 
Field trip and assessment of the research work developed by the Copperbelt University, 
Kitwe, Zambia. Feb 2019- Apr 2019. 

23.  2019 Colombia 

Implementation of an Educational Centre for Female Artisanal Miners 
Agriteam, COMUNICA Project  
Courses for female artisanal miners as well as for medical personnel on Hg, heavy metals 
and cyanide pollution and intoxication. Demonstration of methods to produce gold with 
more efficiency and avoiding use of mercury. Pre-feasibility study of different small 
processing plants. 

24.  2018-2019 General 

Bioassay Investigation of the Bioavailability of Mercury Cyanide 
China Gold International Resources Corp. 
Assessment of the toxicology of mercury-cyanide species  using aquarium studies with 
zebrafish in partnership with Dr Jean Guimarães from Federal University of Rio de Janeiro. 
Evaluation of cost-effective methods to remove selectively mercury from cyanide solutions, 
using precipitation and adsorption tests (in collaboration with Dr Denise Espinoza from 
University of São Paulo) 

25.  2017-2018 Colombia 

Evaluation of the Mercury-Free Technologies to Apply in Colombia 
Global Affairs Canada. 
Characterization and classification of different processing methods used by Colombian 
artisanal miners. Identification of the intensity of mercury use in these practices 
considering the cultural and skills of the artisanal gold miners (AGM). List of equipment 
used by AGM to process gold ores in Colombia. Economic feasibility of use of simple 
homemade techniques to process gold ores by micro-miners (<2 tonnes per day of ore). 
Assessment of the homemade processing equipment developed by the CICAN Project in 
the Cégep de l'Abitibi-Témiscamingue. Québec. 

26.  2017-2018 Colombia 

Assessment of Formalized Gold Plants in Colombia and Training Miners 
Colombian Ministry of Mining implemented by J.T. Boyd Co 
The project consisted of assessment of 71 small-scale mines and processing plants all 
over Colombia, estimate the gold recovery, assess mercury and cyanide use, describe the 
technology, number of people, etc. Training of artisanal miners in all the sites were also 
part of the project. 

27.  2016-2018 Indonesia 

Social, Health and Environmental Assessment of Artisanal Tin Miners 
Pact. 
Assessment of the health and safety conditions of the artisanal tine miners in Banka and 
Belitung. Evaluation of the mi9ning and processing methods used by artisanal tin miners 
and suggestions of procedures to reduce fatalities and health problems. 

28.  2016-2017 Colombia 
Social, Health and Environmental Assessment of Artisanal Gold Miners 
MINESA Ltd. 
Assessment of the situation of artisanal miners in California Vetas, Santander 

29.  2016 - 2018 Colombia 
Social, Health and Environmental Assessment of Artisanal Gold Miners 
Continental Gold Inc.  
Assessment of the situation of artisanal miners in Buriticá, Antioquia 

30.  2015-2017 Colombia 

Co-existence of Artisanal Miners with a Large –scale Mine 
AngloGold Ashanti. 
 Socio-economic assessment of the mining sites and the 600 artyisanal gold miners in the 
area. Development of a pre-feasibility study of a 100 and 200 tpd R.O.M. processing plant 
to be operated in JV with small miners. 

31.  2015-2016 Indonesia 

Indonesian Centre for Artisanal Mining 
CIRDI + New Zealand Aid Agency + NSERC 
INCAM will be a national training centre servicing the artisanal sector throughout 
Indonesia. INCAM’s administration and research base with be with BPPT (Agency for 
Assessment and Application of Technology) in Jakarta (head office). A training centre will 
be built near Mataram, on Lombok Island, close to the centrally located artisanal mining 
area of Sekotong, Lombok. The main objectives of this project are to: 
1. promote global, national and local awareness of artisanal mining issues; 
2. develop appropriate technological and educational programs to meet local needs; 
help artisanal mining communities improve their quality of life; 
3. create opportunities for alternative livelihoods and enterprise in mining communities; 
4. help artisanal miners increase mineral recovery, increasing profit margins; 
5. help artisanal miners reduce the environmental, social, and health impacts of their 
practice, 
6. assist governmental agencies in understanding technical issues in artisanal mining, and 
7. assist mining companies address regulatory problems related to artisanal mining. 
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32.  2015- 2020 General 

Introducing Mercury-free Techniques in Artisanal Gold Mining 
National Sciences and Engineering Council Canada (NSERC) 
This project had the following outcomes: 
1. Investigation of mercury-free technologies to extract gold using intensive cyanidation or 
other lixiviants from gravity/flotation concentrates in small ball mills or filtration systems (to 
speed up the leaching process) 
2. Feasibility study of the alternative methods to be implemented in small scale 
3. Demonstrate and replicate the “new” techniques in developing countries impacted by the 
use of mercury by artisanal miners. 

33.  2015- 2016 Honduras 

Organization Artisanal Miners in an Old Mine 
Lundin Foundation. 
Organization and education of artisanal miners operating in an old and reclaimed mine, 
Vueltas del Rio, Honduras. Assessment of the mines and processing plants and 
discussions with artisanal miners about feasible methods to co-exist with the company 

34.  2015 - 2016 
General + 
Ecuador 

Use of Natural Juices to Chelate and Eliminate Mercury from the Body 
CIRDI (Can. Intern. Research & Develop. Institute) + UNIDO 
Natural mercury chelating agents, such as kale, broccolis, cauliflower, etc. have been 
tested in the lab to be used to speed up the excretion of inorganic mercury from Hg-
intoxicated miners.  

35.  2015 Brazil 

Assessment of Regional Suitability for Implementation of a Training Centre in 
Cachoeira do Piriá, Amazon region, Brazil. 
CIRDI + Brazilian Resources Inc. 
This will be a centre to train not only local miners but some of the 200,000 artisanal gold 
miners in the Brazilian Amazon. The town of Cachoeira is very accessible by car from the 
Pará State capital, Belém, with excellent infrastructure. In first phase we will perform an 
on-the-ground review of current processing methodologies used by artisanal miners and 
identify production levels, current mining and processing methods, safety issues and their 
main needs. Articulations with BRI, and local and State Governments will be developed to 
establish a Training Centre in Cachoeira to promote sustainable designs, curriculum, 
administration, personnel, etc. 

36.  2014-2016 Mexico 

Assessing the Artisanal Gold and Silver Mining Sector in Mexico 
CIRDI 
Artisanal mining in Mexico is very poorly known both by international and local institutions. 
The project intends to: assess local and available information on artisanal mining; 
investigate legislations and formalization processes; investigate use of mercury and 
cyanide; investigate number of miners and Au & Ag production; determine factors to 
improve education of the artisanal miners and improve contacts with local authorities. 

37.  2014-2015 
Ecuador and 

Colombia 

Franchise of Small-scale Gold Mining Development of a novel model for business 
and investment in artisanal and small-scale gold mining. 
CIRDI + MITACs 
Establishment of a management system for environmentally sustainable and social 
responsible gold processing. Study and apply franchise models to the development of new 
business in artisanal gold mining. Establishment of feasibility study including necessary 
materials/supplies to be used in small gold processing plants. Assessment of risks and 
development of mitigation strategies particular to the sector. Scoping of community 
economic development benefits associated with franchise model in the developing 
economies. Application of the model in Colombia and Ecuador sites 

38.  2014-2015 Colombia 

Training Centre of Gold Miners in El Bagre 
SENA, Canadian International Resources and Development Institute (CIRDI), Govt of 
Antioquia, College of the Rockies. 
This project supports the implementation of the Agro-Mining Training Centre (AMTC) by 
the Government of Antioquia and under the direction of the National Service of Learning 
(Servicio Nacional de Aprendizaje or SENA). The Centre will train professionals in the 
conventional and artisanal mining sectors on technical and other aspects related to gold 
mining. It Assistance to various stakeholders in establishing a business plan for the AMTC, 
by organizing the management structure, and devising strategies for the sustainability of 
the Centre. Explore the possible replication of the AMTC to other regions of Antioquia and 
Colombia (e.g., Chocó), in areas with different types of mining methods. 

39.  2014-2015 Ecuador 

Establishing the International Training Centre for Artisanal Miners in Portovelo, 
Ecuador 
CIRDI + Minister of Mines Ecuador 
The International Training Centre for Artisanal Miners (ITCAM) initiative will strive to evolve 
artisanal miners into successful small-scale mining entrepreneurs that aim at building and 
respecting environmental, social, health and economic structures in their communities. The 
ITCAM strategy is based on the use of cleaner technologies and well-structured business 
practices. The Centre is intended to be a world reference in intermediate technology 
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education for artisanal miners, providing practical guidance for miners to work efficiently 
and form organized companies. Miners must learn the differences in technology, economic 
situation, social and environmental aspects of the mining field. By truly understanding 
these techniques, miners will be able to choose appropriate technologies adequate to their 
needs and to manage their businesses better. The ultimate ITCAM will bring the following 
benefits to the region: 
• Promote global, national and local awareness of artisanal mining issues 
• Develop appropriate technological and educational programs to meet local needs 
• Help artisanal mining communities improve their quality of life 
• Help artisanal miners increase mineral recovery, thus increasing profit margins which 
• Help artisanal miners reduce the environmental, social and health impacts of their 
operations 
• Assist government agencies in understanding technical issues in artisanal mining 
• Assist mining companies to address problems related to artisanal mining 

40.  2014-2015 Guyana 

Supporting Technical Training in Extractive Industries in Guyana 
Inter-American Development Bank 
Assessment of existing initiatives and possible synergies to determine needs and required 
materials for sustainable training delivery. Assessment based on field work at local mine 
sites to assess appropriate devices of best practices for mercury abatement and 
improvement of gold recovery systems and practices. Design and development of curricula 
and support training materials based on field work findings. Procurement of necessary 
materials/supplies. Delivery of training courses. Scoping study on the potential for training 
program opportunities in the region with a focus on sustainable mining practices and 
environmental governance to reduce the environmental footprint of the industries. 
Knowledge dissemination through a conference involving relevant stakeholders. 

41.  2014-2015 Peru 

Perceptions of Small and Large Scale Mining in Tambogrande, Piura, Peru 
CIRDI  
The project will achieve the following outcomes: 
1. Assessment of the activities of the artisanal miners in Tambogrande and describe the 
techniques being used, number of people involved, estimate of gold production, 
environmental impacts such as use of mercury and cyanide, social impacts and benefits, 
etc. 
2. Identify the factors that incline the population to support artisanal mining. 
3. Observe the social dynamics that allow the continuity of artisanal mining in the town. 
4. Identify the perceptions of the environmental and social impact that artisanal mining 
activities generate in comparison to large scale mining. 
5. Have a better understanding of the visions, imaginaries and expectations of the local 
population regarding mining. 

42.  2014- 2015 
Costa Rica 

and 
Nicaragua 

Methods to Clean-up Mercury-Contaminated Tailings 
Newlox Ltd and MITACs  
Assessment of methods to remove mercury from artisanal gold mining tailings producing 
gold. The use of cyanide is not allowed in gold mines in Costa Rica. The team is 
investigating alternative lixiviants and/or treatment of gravity and flotation concentrates. 

43.  2014 Colombia 

Analysis of the Artisanal and Small-scale Mining Sector in Colombia 
World Bank 
Assessment of policies and regulations related to artisanal mining in Colombia. 
Recommendations of changes and activities to be implemented in short-term to improve 
the formalization process. 

44.  2013-2016 
Ecuador-

Peru 

Monitoring Mercury and Heavy Metals in the Puyango-Tumbes Watershed 
United Nations Industrial Development Organization (UNIDO) 
This project aims at implementing integrated measures aimed at minimizing the risks of 
mercury contamination by achieving the following outcomes: 
1. Characterize the operations and procedures of the processing plants in Portovelo. 
2. Determine the quantities of gold being produced and mercury being utilized/emitted by 
the processing plants in  Portovelo. 
3. Develop a detailed Monitoring Programme, including parameters and media (water, 
sediments, fish, etc) to be analyzed, location, frequency, etc.. This includes mercury and 
other heavy metals linked to ASGM activities (for example, arsenic, cadmium, zinc, 
cyanide, etc.), which are of environmental concern. 
4. Conduct the Monitoring Programme, including field visits to take samples and their 
respective analysis. 
5. Determine the relative contribution of Hg-use during Ecuadorian ASGM relative to other 
potential sources of Hg including Hg from erosion and land-use change or potential inputs 
from ASGM or other mining activities that may be taking place in Peru during both the wet 
and dry seasons. 
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6. Characterize the influence of ASGM on Hg and other metal content in commonly grown 
agricultural products grown in the Puyango-Tumbes River Watershed including fish, shrimp 
and bananas. 
7. Assess methods of Hg de-tox of miners using local plants 
8. Construct an environmental risk management framework for Hg and cyanide and other 
pollutants present in the watershed. 

45.  2013- 2016 Ecuador 

Assessing Ecuador’s Gold Supply Chain 
CIRDI + UNIDO + Ecuadorian Central Bank 
Investigate in partnership with the Central Bank of Ecuador how gold is commercialized in 
artisanal mining regions and what processes are relevant to suggest more participation of 
the government in the supply chain process. The project will also investigate methods and 
strategies to maximize the participation of legal sectors, and curb the illegal trade of gold. 
Analyze the strengths and weaknesses of the formalization of the ASGMs in Ecuador. 

46.  2013 Nicaragua 

Evaluation of the Mercury Use in Artisanal and Small-Scale Gold Mining 
Cassius Venture Ltd. 
Assessment of the processing procedures used by artisanal gold miners in different areas 
of Nicaragua. Establishment of levels of air pollution and an estimate of mercury use. 
Courses for Government authorities and academics about mercury pollution from artisanal 
gold mining. 

47.  2012 Ecuador 

Training on Gold Processing and Cyanide Use 
INIGEMM 
10-day training course for the staff of the INIGEMM (Ecuadorian Institute of Geology, 
Mining and Metallurgy) on gold mineralogy , processing methods, use of cyanide use, and 
environmental impacts and Destruction. 

48.  2010-2013 

Peru-
Ecuador-
Colombia- 

Bolivia 

Reducing Mercury Use and Release in Andean Artisanal and Small-Scale Gold 
Mining 
US Department of State 
Established a demonstration processing plant (10 tpd) with gravity separation, flotation and 
cyanidation in Portovelo, Ecuador, to train 46 Peruvian, 50 Colombian and 115 Ecuadorian 
small miners and processors on methods to reduce and eliminate mercury and increase 
gold recovery. A business plan to implement Training Centres for Artisanal Miners in 
Portovelo was also developed with collaboration of the Ecuadorian Geological Survey, 
INIGEMM. 

49.  2010-2011 Guyana 

Technical Capacity Building Related to the Introduction of Cyanide Leaching 
Technology in Guyana 
National Research Council Canada –Canadian International Development Agency, Acme 
Labs. 
Courses of gold processing for GGMC personnel with emphasis on cyanidation. Assist 
GGMC to install a lab in Linden, Guyana, to analyze and process gold using cyanidation. 
Hands-on training and lab work. Installation and commissioning of laboratory equipment for 
analyses and processing (e.g. centrifuges). 

50.  2010 Colombia 

Training Mining Company, Academics and Authorities on Use of Cyanide 
Anglo Gold Ashanti, Commerce Chamber of Ibague 
Courses for the community of Cajamarca, Tolima, Chamber of Commerce of Ibagué, 
academics and the general public on the use of cyanide in large and small-scale gold 
mining. It was discussed the risks and methods to destroy cyanide and minimize impacts. 

51.  2009-2015 General 

Reducing Mercury Pollution from Mining 
National Sciences and Engineering Council Canada (NSERC) 
Investigation of mercury-free technologies to extract gold such as cyanidation of 
gravity/flotation concentrates or leaching gold with chlorine, etc. Feasibility study of the 
alternative methods to be implemented in small-scale gold mines. 

52.  2009 
Ecuador-
Guyana 

Training Guyanese miners in Portovelo, Ecuador 
National Research Council Canada and CANMET. 
Field visit with members of the Gold and Diamond Miners Association of Guyana and staff 
from the GGMC to the small processing plants in Portovelo, Ecuador. The idea was to 
demonstrate that some small plants can work without using mercury but with gravity and 
flotation selling the concentrates to smelters in China. The field trip had also a strong 
component to expose the Guyanese professionals to plants using cyanide in a responsible 
way. 

53.  2008 Venezuela 

Assessment of the Methods to Recover Diamond, Gold and Mercury from Alluvial 
Deposits in the Caroni River 
Cadre Resources Inc. 
Introducing concepts of sustainable development to a diamond, gold, ilmenite and gravel 
dredging operation in the Caroni River. Feasibility engineering studies of the dredging 
process developed. 
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54.  2008 

Suriname, 
Guyana and 

French 
Guyana 

Training Mining Companies and Local Authorities on Artisanal Gold Mining 
IAM Gold  
Courses for IAM Gold staff and local authorities on impacts of artisanal gold mining and 
methods to deal with conflicts between artisanal miners and mining companies 
undertaken. 

55.  2008 Brazil 

Assessment of the Mercury Pollution in Serra Pelada 
Colossus Minerals Inc. 
Assessment of the environment impacts of mercury used by artisanal miners during the 
gold rush from 1980-90. Hg concentration analyses in fish, air and breath were conducted. 

56.  2007-2013 Colombia 

Colombia Mercury Project 
UNIDO, Government of Antioquia, Ministry of Energy and Mines 
This project assessed mercury losses in 5 municipalities of Antioquia and improved the 
procedures used by artisanal gold miners. Training and demonstrations of cleaner 
methods to miners implemented cleaner processes in plants in 39 plants in Colombia and 
reduced 63% of the mercury losses to the environment. Reduction of between 46 and 70 
tonnes/a of mercury pollution in the environment of the five municipalities in the 
Department of Antioquia involved in this project. 

57.  2006 Guinea 

Assessment of Mercury Pollution from Artisanal Miners in Guinea 
Blacksmith Institute 
Field assessment of the mining and processing procedures used by artisanal miners. 
Knowledge transfer to local authorities; i.e. representatives of Ministry of Mines, Ministry of 
Environment, Ministry of Health as well as Prefectures of Mandiana and Kouroussa, about 
control methods for mercury and cyanide in the gold mining industry. 

58.  2005 Mozambique 

Assessment of Artisanal Gold Mining Fields in the Manica District 
Blacksmith Institute and United Nations Industrial Development Organization (UNIDO) 
Assess mining and processing practices and mercury amalgamation in Manica District and 
conduct a short estimate of mercury emissions/releases to the environment, community 
health risks and community socio-economic factors related to gold production and 
distribution. Training of miners and authorities in effective use of retorts and best practices 
to avoid Hg use.. 

59.  2004-2009 General 

Mercury and Cyanide in Gold Mining Tailings 
National Sciences and Engineering Council Canada (NSERC) 
Determine the form in which mercury is found in the tailings when they are leached with 
cyanide by gold processing centres. Evaluate the mobility and bioavailability of mercury 
from different cyanidation tailings. 

60.  2003 Ghana 

Assessment of the Artisanal Gold Mines in Kumasi 
United Nations Industrial Development Organization (UNIDO) 
Assessment of the use of retorts in the Kumasi District and training local miners and 
authorities on best practices to extract gold. 

61.  2003 Venezuela 

Assessment of Mercury Pollution from Artisanal Gold Mining in El Callao, Bolívar 
State 
United Nations Industrial Development Organization (UNIDO) 
Implementation of alternative technologies to reduce mercury emissions in El Callao, 
Venezuela. Evaluation of the mercury emissions and  health assessment of individuals 
exposed to mercury vapor. Analyses “in situ” of the total Hg concentration in sediments 
and urine of affected communities. Development of special silver plates to extract mercury 
from contaminated tailing before the cyanidation process.  

62.  2002-2008 

Brazil, 
Indonesia, 
Lao PDR, 

Sudan, 
Tanzania and 

Zimbabwe 

GEF/UNDP/UNIDO Global Mercury Project 
GEF/UNDP/UNIDO Global Mercury Project 
Technical Expert and Chief Technical Advisor. Development of Environmental and Health 
Assessment Protocols and implemented in the field. Capacity building of local laboratories 
for monitoring Hg pollution in the environment and in individuals. Technology transfer to 
miners in Brazil, Indonesia, Laos, Sudan, Tanzania and Zimbabwe. Participation in the 
plan for training miners and awareness campaign for the general public. Implementation of 
Transportable Demonstration Units to teach local miners about cleaner techniques. 
Equipment developed together with local manufacturers.  

63.  1999-2004 General 

Reactivity of Mercury in Darkwater Systems and Mitigation Procedures 
National Sciences and Engineering Council Canada (NSERC) 
Study of reactivity of metallic Hg with natural organic-acid using a series of experiments 
with fulvic, humic and tannic acids. The toxicity and bioavailability of these soluble Hg-
organic complexes were studied using a simple procedure: bioassay with earthworms. This 
procedure became an ASTM method to assess bioavailability of heavy metals in soils. 

64.  1998-2000 Brazil 

GIS and satellite Image for Artisanal Mining Monitoring 
Raytheon Ltd., USA 
Development of a GIS model for mercury emissions and dissipation in the Brazilian 
Amazon. Modeling of the mobility of mercury vapor in tropical environments. 



8 
 

65.  1997 
Guyana and 

Suriname 

Artisanal Gold Mining Activities in Guyana and Suriname 
United Nations Industrial Development Organization (UNIDO) 
Preliminary assessment of the artisanal gold mining activities in Guyana and Suriname by 
evaluating the mining and gold processing methods in different sites. Assessment of Hg 
releases and emissions and training of local authorities and miners on cleaner procedures. 

66.  1997 
Latin 

America 

Introducing New Technologies for Abatement of Global Mercury Pollution in Latin 
America 
United Nations Industrial Development Organization (UNIDO) 
Environmental pollution assessment and health impacts from artisanal gold mining 
operations in Latin America. Overview of the technical, social and environmental situation 
of artisanal gold mining in all Latin American countries estimating the mercury emissions 
and number of miners involved. 

67.  1995 Venezuela 

Advisory Assistance on Avoidance Mercury Pollution from Artisanal Gold Mining 
Operations in Bolivar State 
United Nations Industrial Development Organization (UNIDO) 
Evaluation of the artisanal gold mining sector in Venezuela. Estimate of Hg releases to the 
environment in the main AGM sites. Study of alternatives and remediation procedures. 
Training of artisanal miners and demonstrations of cleaner techniques to extract gold. 

68.  1992-1994 General 

Development of a Heuristic System for Environmental Risk Assessment of Mercury 
from Gold Mining Operations 
National Sciences and Engineering Council Canada (NSERC) 
Developments of a HgEx diagnose expert system to assist non-expert people to obtain a 
preliminary diagnosis of Hg bioaccumulation risk without the need of complex monitoring 
programs. The software allows users to model the pollution extent and bioaccumulation 
possibilities with imprecise field observations. The software also advises health 
professionals about the possibility of mercury intoxication of patients exposed to vapors or 
ingesting Hg-contaminated fish and recommend biological samples for analysis. 

69.  1989-1992 Brazil 

The Poconé Project 
Brazilian National Congress, operated by CETEM - Center of Mineral Technology. 
Technical Coordinator of the project. A field study of mercury behavior 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. This work was the basis for my Ph.D. 
Dissertation at UBC. 

70.  1981-1982 Brazil 

Mercury in Artisanal Mines of Mato Grosso State 
Brazilian Ministry of Environment and CETEM 
Assessment of the methods used by artisanal gold miners in Mato Grosso State, Brazil, to 
extract gold and evaluation of the possibility of mercury intoxication 

 


