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I. INTRODUCTION

A. Background Information

Despite severe environmental and social impacts reported by agencies of local, state and federal governments and Non-Governmental Organizations, artisanal gold mining has been neglected over the past 20 years by governments and agencies for international cooperation. The reasons for this neglect are manifold and complex, and  relate to the inability of many  governments to address the root causes of the massive increase of artisanal miners around the world during the past two decades. These root causes include:

- increase of the gold price on the international market since the mid seventies

- increased  poverty in rural areas among others caused by:


*  severe droughts


*  backlash of structural adjustment programs in the economy


*  demise and privatization of state-owned mining companies 

- underestimated benefits to the nation

- increased accessibility of interiors because of improved infrastructure

- failing settlement and land management policies

- remoteness of gold fields in a frontier setting

- need for cash of  warring factions in civil wars

- convenience for money laundering 

Artisanal miners have not been recognized as constituents by politicians because of lack of  organization, advocacy and pressure of stake holders.

It is not realistic to assume that these root causes will disappear on the short term. The  negative environmental, social and political impacts of artisanal mining are a threat to the political stability of fledging democracies and investment climate of many of the affected countries.

B. Objective of the Expert Meeting
The objective of the meeting has been to provide a forum for exchange of experience among institutions, bilateral and multi-lateral aid organizations and resource persons from developing countries on the environmental, social, technical, financial, legal, regulatory and institutional aspects of artisanal gold mining. It is expected to result in the formulation of concepts and strategies for global abatement of mercury pollution. Proposals have been expected for alternative technologies and legislative options to facilitate the decisions of the donor community for taking appropriate measures to address mercury pollution. Emphasis has been on informal gold mining in Africa.

The conference was the last in a sequence of meetings on this subject during the last decade, including the last World Bank International Roundtable on Artisanal Mining in 1996.

II.  ORGANIZATION OF THE WORKSHOP

A. Program

In the period of  about six months leading to the workshop the UNIDO coordinator of this project and a nucleus of six (6) experts (Annex 1) established the following program:

Day 1:
Tuesday 1 July 1997

08:15-09:00
Registration

09:00-09:05
Opening Address by Mr. M. Rigola-Lapeña, Officer-in-Charge, Industrial Sectors and Environment Division, UNIDO

09:05-09:25
Importance of Small Scale Mining to the Austrian Cooperation Program (by Mr. Werner Pilz, Advisor to the Federal Chancellery, Austria)

09:25-09:45
UNIDO High Impact Program "Introducing New Technologies for Abatement of Global Mercury Pollution"  (by Mr. Christian Beinhoff, Industrial Development Officer, UNIDO, Vienna)

09:45-10:30
Socio-Economic Aspects and Gender Issues Related to Artisanal Gold Mining (by Mr. Adama Pierre Traore, Mineral Resource Department, Economic Commission for Africa [ECA], Addis Ababa)

10:30-10:45
COFFEE BREAK

10:45-11:30
Socio-Economic Potential of Artisanal and Small-Scale Gold Mining (by Mr. Richard Noetstaller, Principal, Noetstaller & Associates, Maria Enzersdorf, Austria)

11:30-11:50
Case History - Namibia:  Computerized Mining Titles Management System as Tool for an Enabling Environment for Small-Scale Mining  (by Mr. A.D. Horkel, adc Austria, and Mr. Saradeth, GAF Consultants, Germany)

11:50-12:45
Thematic discussion on presentations by Messrs. Horkel, Noetstaller, Saradeth and Traore

12:45-14:00
LUNCH

14:00-14:15
Assistance to Small-Scale Mining:  The Need for Better Coordination and Partnerships (by Mr. Mamadou Barry, IENIM, World Bank)

14:15-14:45
Strategic Considerations for Reduction of Mercury Emissions in Artisanal Gold Mining (by Mr. Walther Hennig, Federal Institute for Geosciences and Natural Resources, Hannover, Germany)

14:45-15:30
Artisanal Gold Mining in Latin America:  Facts, Fantasies and Solutions (by Mr. Marcello Veiga, Department of Mining and Mineral Process Engineering, University of British Columbia, Canada)

15:30-15:45
COFFEE BREAK

15:45-16:05
Organization of Small-Scale Mining Activities in Ghana and Neighboring Countries  (by Mr. H. Appiah,  U.S.T. School of Mines, Tarkwa, Ghana)

16:05-17:00
Thematic discussion on presentations by Messrs. Appiah, Barry, Hennig and Veiga

Day 2:    
Wednesday 2 July 1997

09:00-09:45
Beneficiation of Primary and Alluvial Gold (by Mr. Edmund Bugnosen, Independent Consultant, London, UK)

09:45-10:15
Mercury Recovery from Contaminated Mine Sites, a Cost Effective and Efficient System (by Mr. Doug Corsan, KNELSON Concentrators, Langley, Canada)

10:15-10:30
Results of Gold Beneficiation Test Work with Centrifugal Separators in Zimbabwe (by Mr. Fridtjof Lob, Independent Consultant, Austria)

10:30-10:45
COFFEE BREAK

10:45-11:15
A Simple, Efficient and Fast Method of Separating Gold from Alluvial Concentrates without Use of Mercury (by Mr. David I. Norman, Professor of Geochemistry, New Mexico Tech)

11:15-11:35
The Plan ECO+, A New Approach to Environmental Compliance in Ecuador (by Mr. Felix Hruschka, Projekt-Consult GmbH, Germany)

11:35-11:50
Integrated Approach to Address Environmental and Technological Constraints of Gold and Diamond Artisanal Mining: The Venezuelan Case (by Mr. Santos Carrasco, Ministerio del Ambiente de los Recursos Naturales Renovables, Venezuela)

11:50-12:45
Thematic discussion on presentations by Messrs. Corsan, Bugnosen, Hruschka, Lob, Carrasco and Norman

12:45-14:00
LUNCH

14:00-14:45
Environmental Management of Small-Scale Gold Mining (by Mr. John Hollaway, John Hollaway & Associates, Harare, Zimbabwe)

14:45-15:10
Integrated Environmental Management in Small Scale Mining in Bolivia (by Mr. Thomas Hentschel, Projekt-Consult GmbH, Germany)

15:10-15:30
Environmental Technology Assessment (EnTA) to Encourage Innovations for Environmental Results in Small and Artisanal Mining  (by Mr. Lesley Blinker, UNEP IE, Paris)

15:30-15:40
Education and Training Programs on Small-scale and Artisanal Mining (by Mr. Lesley Blinker, UNEP IE, Paris)

15:40-16:00
COFFEE BREAK

16:00-17:00
Thematic discussion on presentations by Messrs. Blinker, Hentschel and Hollaway

17:00-18:00
Videos on artisanal gold mining in Bolivia and Brazil

Day 3:
Thursday, 3 July 

09:00-09:45
The Transformation from Artisanal to Small-Scale Gold Mining:  An Outline for Sustainable Development (by Mr. Eduard H. Dahlberg, Independent Consultant, USA)



Summary of Key Issues:

09:45-09:55
Mining/Mineral Processing (by Mr. Edmund Bugnosen, Independent Consultant, UK)

09:55-10:05
Ecology/Environment (by Mr. J. Hollaway)

10:05-10:15
Social and Gender Issues (by Mr. A.P. Traore)

10:15-10:25
Pollution/Health/Safety (by Mr. M. Veiga)

10:25-10:35
Discussion on Enabling Conditions

10:35-10:50
COFFEE BREAK

10:50-13:00
Preparation of Conclusions and Recommendations

13:00-15:00
LUNCH

15:00-15:05
Welcoming speech for invited participants from Permanent Missions to UNIDO and Media by Mr. Guiseppe Papuli, Officer-in-Charge, External Relations, UNIDO

15:05-15:35
Presentation of Conclusions and Recommendations of the Expert Group Meeting (by Mr. Eduard H. Dahlberg)

15:35-15:45
Closing Remarks by Mr. C. Beinhoff, UNIDO

Thirty-seven experts attended the meeting (Annex 1). Twenty-nine technical and policy-oriented presentations were delivered by the experts and representatives of UNIDO, on behalf of the Federal Chancellery of Austria, and by the Ambassador of the Philippines.

B. Changes to the Program
The Summary of Key Issues and Preparation of Conclusions and Recommendations on day 3  were prepared in plenary preceded by a short strategic session of the UNIDO coordinator and the six nucleus experts (Annex 1). Closing statements were  also made by his Excellency the Ambassador of the Philippines, Mr. Jose A. Zaide and Mr. Mamadou Barry of the World Bank.

C. Additional Presentations 

Messrs. Matthias Kleine and Siegfried Sinner, (Metall-Technic) on: The ThermEx Retort 

Mr. Joachim Baya on:  Small-Scale Mining Experiences from Ghana and Guyana - Directions for Future Work

Wakgari Gemma  Gunjo: (UNIDO has not received an authorized summary of this speech)

Mr. Titus M. Nyatsanga on: Abating of Mercury Effects Arising from Artisanal Miners

Mr. Jeffrey Davidson on: Partnering with Village-Based  Miners on Las Cristinas; The Minera Las Cristinas Experience in Southern Venezuela

Mr. Francis J. Gumbo on: Health Effects and Environmental Degradation Due to Small-Scale Gold Mining in Tanzania

Mr. Dario Bermudez on: Evaluation of the Impact of Artisanal Gold Mining in the  Amazonian of Venezuela.

III. SUMMARY OF PRESENTED PAPERS 

A. Original Program 

1. Importance of Small- Scale Mining to the Austrian Cooperation Program (by Mr. Werner Pilz, Advisor to the Federal Chancellery, Austria).

(UNIDO has not received an authorized summary of this speech)

2) UNIDO High Impact Program "Introducing New Technologies for Abatement of Global Mercury Pollution"  (by Mr. Christian Beinhoff, Industrial Development Officer, UNIDO, Vienna).

Structural adjustments in developing countries and continued demand for gold will increase the number of artisanal gold miners in these countries. The ensuing mercury pollution needs to be urgently addressed. UNIDO has been requested by a number of  developing countries for assistance. In response UNIDO has established the High Impact Program: "Introducing New Technologies for the Abatement of Global Mercury Pollution"  with emphasis on the introduction of new equipment and efforts to ensure equal participation and benefits for women. UNIDO strongly favors partnerships for cooperation on the subject matter with other donor agencies such as the World Bank. Conclusions and recommendations of this meeting are to facilitate adjustment and implementation of  pertinent policies. 

3) Socio-Economic Aspects and Gender Issues Related to Artisanal Gold Mining  (by Mr. Adama Pierre Traore, Mineral Resource Department, Economic Commission for Africa [ECA], Addis Ababa)

Efforts should focus on what can be implemented. Artisanal mining contributes to 22% of gold produced on the continent. The total percentage of women directly and indirectly involved in artisanal gold mining estimates roughly 45-50 per cent. Accordingly, their number among the approximated 750,000 artisanal gold miners would be 337,500-375,000. Women are key economic agents in Africa. There is an opportunity with artisanal gold mining to change women's traditional family roles and obligations, used as an excuse to perpetuate their economic marginalization. Benefits of artisanal gold mining include improvement of living conditions, reforestation, increase of mineral potential and investments. A sectorial division of labor best rewards women; they are mostly involved with panning (80%-90%), washing of the gold ore, transportation and trading of the gold, and less in digging. 

The high concentration of people on a single gold deposit entails great physical pressure on the natural environment resulting in degradation of the ecosystem including accelerated deforestation, soil degradation and pollution of water resources especially when mercury is used. There are inadequate basic needs provisions for health, water and educational infrastructures. Furthermore, criminality as well as the promiscuity increasing the spread of diseases  have to be coped with.  In order to increase their labor output some artisanal miners use narcotic drugs. While the positive impacts are hardly felt by women, they are hard-hit by the negative impacts. They are not in a position to change this situation on the short term. These particular hardships have a negative effect on the full participation of women in artisanal mining, since they generally consider such an environment as a danger for them and their children.  

African women are usually good traders. This ability has facilitated their involvement in artisanal gold mining activities, particularly in the sector of gold trading. In addition women have opportunities as suppliers of various goods needed by the people who reside on and in the neighborhood of the artisanal gold mining sites. Women are also present as entrepreneurs with either mining or buyer licenses. In Zimbabwe the number of women possessing mining licenses was estimated at about 300 in 1993. 

To achieve the objective of improving women's participation in artisanal gold mining, the measures to be taken and implemented must result in concrete actions aimed at: (a) removing technical, financial and socio-cultural constraints; (b) establishing enabling conditions for women in improving working environment and living conditions; (c) establishing a legal, regulatory and institutional framework to improve women's performance. Specific measures are formulated to address these issues. 

The UNIDO 2000-High Impact Program is advocated as a suitable vehicle to achieve these objectives in a holistic approach. This shall include governments, mining companies and artisanal and small-scale miners associations, women organizations and movements. Furthermore, United Nations Agencies, IGO's and NGO's concerned with the improvement of artisanal gold mining at large and the full participation of women in the economic sphere in general and in artisanal mining activities in particular shall be involved. 

4) Socio-Economic Potential of Artisanal and Small Scale Gold Mining (by Mr. Richard Noetstaller, Principal, Noetstaller & Associates, Maria Enzersdorf, Austria)

If conducted in an appropriate manner, artisanal and small-scale gold mining can generate significant beneficial effects in developing economies. Of the 225 tons of gold produced by artisanal and small-scale gold miners world-wide, 65 tons are produced in Africa by these operators. It is assumed that this provides employment to more than 1 million persons in Africa with an average per capita income of US$ 600 per year. Taking into account the multiplier effect, this would include 3 - 5 million people with an aggregate income of more than 2 billion US$ per year. Additional long-term benefits to these economies are the transformation of unskilled labor into semi-skilled and skilled workers and development of indigenous entrepreneurs.

An economic-fiscal policy analysis is made. It is concluded that the input requirements are usually low while the national value added generated by this activity per unit output is comparatively high. Measured on a per unit output basis, it is obviously greater than the national value added by enclave-type modern mining companies, using foreign capital and expertise, resulting in large flows of repatriated payments. A high component of wages and salaries of the artisanal mining sector means more persons employed, resulting in increased purchasing power and improved standard of living. In order to fully take advantage of these opportunities, an encouraging framework has to be created in the area of product marketing in addition to other economic and fiscal policies. It is estimated that in Sub-Saharan Africa only about 20% of artisanal gold produced is sold through official channels because of underpricing by the government marketing agencies, an over-valued currency, a high rate of inflation and excessive export taxes. Consequently, the most significant fiscal policies to enhance production and sales of artisanal gold through official channels are to reduce export taxes and to establish a liberalized market system, preferably with licensed buyers offering prices in line with world market prices. Equally important is the introduction of  a market-oriented foreign exchange rate that reflects the actual value of the local currency. Artisanal miners have little motivation to become formal operators under the law, because they are unwilling to share their modest income with tax authorities and fear that adherence to regulations would result in additional production costs without any visible benefits on the short term.

Legalizing of informal miners through regional licensing offices in conjunction with establishment of regional small miners organizations are advocated as essential preconditions to improve the subsector performance. This will also enable efficient transfer of technical and financial assistance and addressing of harmful health, safety and environmental practices. These strategies can succeed, provided artisanal miners can be convinced this will result in higher profitability of their operations.

Reference is made to effective informal financing systems in a number of Sub-Saharan African countries.  These systems include local savings clubs, rotating funds, fixed fund associations, mobile money lenders and borrowing among family members and friends. Ideally, financing systems of this nature should be attached to regional small miners associations to provide funds for productivity enhancing investment of its members. The main advantage of these systems is the ease of access, low transactions costs and the possibility of obtaining a loan without a collateral.

5) Case History - Namibia:  Computerized Mining Titles Management System as Tool for an Enabling Environment for Small-Scale Mining  (by Mr. A.D. Horkel, adc Austria, and Mr. Saradeth, GAF Consultants, Germany)
The Namibian legal framework  for dealing with small-scale miners claims and government support is used as an example to explain the importance of mineral titles to transform informal artisanal operations into formal small-scale mines. Mechanisms for monitoring and improving voluntary compliance with environmental issues are high-lighted. Recommendations of the Harare Guidelines for the Development of Small-Scale Mining (1993) are reflected in the Minerals Act with special provisions for small-scale miners allowing for security of tenure and transferability of claims.

A computerized Geographic Information System (GIS) for mining titles is demonstrated with information on requirements for installment, costs (US$ 200,000), and required level of computer literacy. In addition to facilitating the formalizing process this system also attracts investors.

6) Assistance to Small-Scale Mining:  The Need for Better Coordination and Partnerships (by Mr. Mamadou Barry, IENIM, World Bank)

The World Bank's initiatives in small-scale mining emphasize the financing of advise and technical assistance projects, the dissemination of best practices and the formulation of transformation strategies for artisanal mining. The centerpiece of the Bank's transformation strategy is the integrated approach which recognizes the interconnection between legal, regulatory, technical, financial, environmental and social issues. The integrated approach relies on an adequate mix of regulation, and legal, financial and environmental incentives. 

The implementation of the integrated approach requires collaboration among the key players i.e. governments, mining companies, and small-scale miners organized as NGO's or  small-scale miners associations. The integrated approach aims at changing attitudes of each of the stake holders.

Donor organizations can play an important role in the transformation process. They can initiate change, in consultation with governments; they can disseminate lessons and best practices and they can support reforms. However, the intervention of donor agencies in small-scale mining has been ineffective due to the fact they often operate in isolation, use a piece meal approach, or opt for top down solutions. To improve the effectiveness of assistance to small-scale mining, donor efforts need to be coordinated. 

Donor coordination can produce important benefits: scarce funds can be leveraged and efficiently allocated, the comparative advantage of donors is better utilized, cross fertilization of ideas can lead to a greater development impact. Coordination can be achieved by sharing information, by identifying areas where joint efforts can create synergistic benefits, by meeting regularly to plan for future activities, by collaborating in research and project implementation and by creating opportunities for formal cooperative agreements and joint project implementation. 

The World Bank is already active in forging collaborative programs. It is currently making an inventory of all donor and NGO-funded activities in small-scale mining with a view to proposing to participating donors a strategy for better coordination. The Bank is also teaming up with bilateral donors to finance research on the environmental aspects of small-scale mining. It has initiated talks with various organizations to establish collaborative programs in small-scale mining. In addition the Bank is financing pilot small-scale mining development programs. The Consultative Group to Assist the Poorest, a multi-donor initiative hosted by the World Bank, can be used to facilitate the development of micro finance services for small-scale and artisanal miners. 

The World Bank stands ready to work with all participating organizations to achieve common objectives. To the coordination effort it can contribute its global reach and strong field presence, its experience working with donors, NGO's and governments world-wide, its country sector and economic analyses, and its financial support of reform programs.

7) Strategic Considerations for Reduction of Mercury Emissions in Artisanal Gold Mining (by Mr. Walther Hennig, Federal Institute for Geosciences and Natural Resources, Hannover, Germany) 
The probability of eliminating the use of mercury in artisanal mining is considered low, given its simplicity and effectiveness, and lack of capacities to discourage the use.  Strategies should, therefore, realistically aim at reducing mercury losses through lowering of its input in the extraction process and creating as much as possible "closed circuit" operations. Sustainable solutions must improve economic results of the artisanal miners and in the initial stage not require major changes of work procedures and technologies. The successful introduction of "cleaner technologies" depends as much on socio-economic as techno-economic factors.

8) Artisanal Gold Mining in Latin America:  Facts, Fantasies and Solutions (by Mr. Marcello Veiga, Department of Mining and Mineral Process Engineering, University of British Columbia, Canada)

In Latin America over 1 million artisanal gold miners produce between 115 and 190 tons of gold, emitting over 200 tons of mercury annually. Between 2 and 8 miners produce annually 1 kg of gold. The highest productivity, (1 kg of gold per 2-3 miners) is found in areas with an annual production of less than 10,000 kg of gold. Women constitute about 20 % of the artisanal miners as panners, cooks or owners of a mining operation. Mercury is an effective, simple and very inexpensive reagent to extract gold (1 kg of mercury costs 1 g of gold). Its use for artisanal mining is illegal in most of the countries. The Netherlands and Germany are the main suppliers of mercury. It is estimated that the environment is polluted with more than 1 kg of mercury for every kg of gold produced. It is assumed, therefore, that since the end of the 19-seventies, with the beginning of the most recent gold boom, about 5000 tons of mercury have been discharged into the forest and urban environment in Latin America, of which about 50 % into the atmosphere. 

An extensive description is provided of  the mobility of mercury in ecosystems, of symptoms of mercury poisoning of human beings and the accompanying levels of mercury in urine, blood and hair. The investments made for academic research to study the mobility of mercury are far higher than investments to find solutions to stop emissions and assist affected communities. The public at large is poorly informed on the facts of mercury pollution and its impact on ecosystems. Exaggeration of the facts hinders a trustworthy approach. Therefore, all solutions to reduce mercury emissions are regarded with suspicion by the artisanal miners. It is concluded that "democratization" of  this information is a key step to emission reduction and remedial procedures.

Technical solutions proposed to address mercury pollution include alternative processes, remedial procedures for highly polluted sites and reduction of mercury emissions. Reduction of  mercury emissions seems most feasible with amalgamation at concentration centers following the Venezuelan experience, where heavy mineral concentrates are safely amalgamated in a professional setting. Advanced and simple technologies are used, including the NaCl-electrolytic process developed in Brazil. The essence of  mercury reduction is to encourage artisanal miners to stop using mercury to amalgamate the whole ore. All campaigns must focus on terminating the use of Hg in sluices or spread on the ground in  hydraulic monitor operations, directing the miners towards amalgamation of only concentrates. The operating costs of concentration centers are for 2/3 covered by income from these services provided to the artisanal miners. Remedial action should be taken when bioaccumulation is evident from monitoring programs, particularly in carnivorous fish. For the covering technique several locally available materials are suggested for testing. Experiences of the tropical rain forest environment underlain by laterites apply probably also to similar environments in Sub-Saharan Africa. A computer expert system was demonstrated, which identifies populations at risk for mercury poisoning.

9) Organization of Small Scale Mining Activities in Ghana and  Neighboring countries  (by Mr. H. Appiah,  U.S.T. School of Mines, Tarkwa, Ghana)

Since the legalizing of small-scale mining in Ghana in 1989, gold smuggling has  been curbed considerably. This sector makes significant contributions to the nation. Small-scale mining is locally organized by the concession owner who engages people to work the gold deposit and who buys the gold. The groups are not organized in cooperatives comparable to Brazil and other Latin American countries. Due to  the use of crudely locally made sluice boxes, production falls short of expectations. In addition, this sector causes environmental degradation such as pollution of water bodies and soils by mercury and indiscriminate digging of pits.

10) Beneficiation of Primary and Alluvial Gold  (by Mr. Edmund Bugnosen, Independent Consultant, London, UK)

Tried technologies exist to reduce and avoid mercury loss to the environment. As  a proper practice, amalgamation should only be applied as a final process to recover gold from concentrates. There is a reluctance of artisanal and small-scale miners to use these effective methods. Reasons include simplicity of amalgamation, small amount of concentrates and perceived cost.

A classification is made of small-scale gold miners, distinguishing artisans from entrepreneurs. The artisans are mostly individuals, family groups or sometimes informal cooperatives, driven by poverty and applying only manual methods. Normally they  do not have a mining  permit and  use mercury for amalgamation during panning. Entrepreneurs include individuals, family groups, cooperatives, partnerships, syndicates and companies with the objective to make a profit and get rich. They usually have mining rights or operate through a formal agreement with a claim holder. They can raise (limited) capital and have access to other sources. They use amalgamation, cyanidation and gravity concentration. An understanding of this classification is considered essential in developing and implementing technical assistance projects.

In the Philippines there is an increased application of the cyanidation process, supported and sustained by buying and selling tailings of small-scale gold miners, availability of capital and technical expertise through  retrenched engineers from large companies forging partnerships with small scale gold miners. In addition there is availability of informal buying and borrowing opportunities in which gold buyers are involved, services of the government for gold assaying, availability of chemicals, activated carbon and  private services for custom milling and stripping of activated carbon. The Shamva Mining Center of Zimbabwe is promoted as an example of a successful and self-sustaining service institution including on-site amalgamation of gravity concentrates. Specific suggestions are made for technical assistance to the artisanal and small-scale miners for the abatement of mercury pollution in combination with information dissemination, education, training and raising of awareness.

10) Mercury Recovery from Contaminated Mine Sites, a Cost Effective and Efficient System (by Mr. Doug Corsan, KNELSON Concentrators, Langley BC, Canada)

Since 1980 the company has researched and developed an enhanced gravity concentrator, building on its experience with problems associated with mercury and  alluvial  gold mining in North America. The results of a pilot project in Brazil, reprocessing gold and mercury tailings is discussed. The mercury recovery is about 95%.

11)  Results of Gold Beneficiation Test Work with Centrifugal Separators in Zimbabwe (by Mr. Fridtjof Lob, Independent Consultant, Austria)
Combination of  an improved two-stage-vertical rotary impact crusher and a centrifugal separator have successfully been applied in Zimbabwe to gold-bearing quartz reef and rubble ores. Gold recoveries were between 50 % and 80 % with a concentration factor of 1 : 14.7. The combination of these two gold processing techniques can replace stamp milling and amalgamation at lower investment costs ($ 10,000 - $ 12,000). Similar recoveries are also expected for alluvial sands.
12)  A Simple, Efficient and Fast Method of Separating Gold from Alluvial Concentrates without Use of Mercury (by Mr. David I. Norman, Professor of Geochemistry, New Mexico Tech)

A promising, simple, alternative process is developed by the Technological Institute of New Mexico in cooperation with the University of  Science & Technology of the School of Mines, Tarkwa in Ghana. The method was applied in ancient times by the people of Ghana. This method involves blowing and tapping of up to several kilograms dried batea or sluice concentrates after removal of a portion of the heavy minerals with a hand magnet. The technique catches more fine gold than mercury (99.9 % recovery) and requires less time. A high quality video tape is being distributed to facilitate training. The approach in disseminating this information is based on the self-interest of the artisanal miners to increase their  profitability.

13) The Plan ECO+, A New Approach to Environmental Compliance in Ecuador (by Mr. Felix Hruschka, Projekt-Consult GmbH, Germany)
Progress is reported in assistance to small-scale gold miners in the Zaruma region, Southern Ecuador. The program focuses on plant owners with poor environmental  performance, causing most of the damage compared to the artisanal miners.  It is based on the experience that environmental consciousness not necessarily results in better environmental practices. The new approach to enforce environmental compliance encourages the implementation of environmental measures in close cooperation with the miners. It consists of a cost - and responsibility sharing agreement for collective environmental impact assessment studies. The documents are valid for legalizing the mineral processing activities of the miners. As for the first quarter of 1997 about 90% of the small-scale miners voluntary signed the agreement. Among others, they are introducing techniques to minimize mercury and other metal emissions, to control cyanide spills, siltation, acid mine drainage and deforestation, and to promote mine safety.

14) Integrated Approach to Address Environmental and Technological Constraints of Gold and Diamond Artisanal Mining: The Venezuelan Case (by Mr. Santos Carrasco, Ministerio del Ambiente de los Recursos Naturales Renovables, Venezuela)
(UNIDO has not received an authorized summary of this speech)

16) Environmental Management of Small-Scale Gold Mining  (by Mr. John Hollaway, John Hollaway & Associates, Harare, Zimbabwe) 

Based on 1995 figures, the number of artisanal gold miners in Africa is estimated to be in the order of 1.5 million people, producing about 45 tons of gold per year with an average income of around US$ 300. In addition to the serious environmental impacts, gold rushes lead to an erosion of society that will be felt in the long term, as students and teachers leave their schools, farmers their lands and mothers their children.

Yet, artisanal mining in Africa could be a constructive rather than a destructive force, if it was taking place within a realistic regulatory regime that acknowledged its potential and supported its development.  Gold mining requires capital and skills, yet all too often the legal systems of Africa do not grant a mining title to these "bare foot prospectors". This forces them into mining the discovered ore minerals themselves without the opportunity to profit by selling or joint venturing with groups possessing the resources needed to exploit the finds in a safe, efficient and environmentally sound manner.

Once given the means to acquire proper legal status expediently, a form of environmental management can be imposed on what had previously been an illicit venture. Apart from the dangers to health in the mining camps, arising from the lack of normal services, the following are the major problems:


a) The dangers of persons and animals falling down unprotected shafts and pits


b) The uncontrolled use of mercury (and sometimes cyanide) leads to chemical 



pollution dangers.


c) Damage to river systems, particularly from alluvial gold winning.

The Environmental Management System used in these circumstances should be through the incorporation of environmental clauses in the mining regulations. The predictable and specific nature of the problems mean that Environmental Impact Assessments will normally not be needed for small-scale mines, and the existing administrative structures can be used.

16) Integrated Environmental Management in Small Scale Mining in Bolivia (by Mr. Thomas Hentschel, Projekt-Consult GmbH, Germany)
Progress is reported of a project on "Integrated Environmental Management in Small Scale Mining" in Bolivia. The objective of the program is mitigation of mercury emissions  caused by small-scale gold miners of both primary and alluvial gold deposits. Cleaner technologies introduced have reduced the amount of mercury discharged into the environment with two tons/year in addition to 0.5 ton/year reduction as result of introduction of more than 50 retorts. The program includes social and economic aspects, sensibilization and information campaigns, development, adaptation and implementation of cleaner technologies with emphasis on "win-win" options.

17) Environmental Technology Assessment (EnTA) to Encourage Innovations for Environmental Results in Small and Artisanal Mining (by Mr. Lesley Blinker, UNEP IE, Paris)

There is a need for government policies that encourage private sector research and development for the demonstration and commercialization of innovative clean environmental technologies. Environmental Technology Assessment (EnTA) is advocated as a tool to assess the suitability of these technologies for sustainable development, using mercury as an example.

18) Education and Training Programs on Small-Scale and Artisanal Mining (by Mr. Lesley Blinker, UNEP IE, Paris)
Mining schools around the world continue to neglect  the environmental impact of artisanal and small-sale mining in their curricula. In order to fill this gap of technical expertise UNIDO and UNEP IE have launched a joint initiative to develop a standard training module for environmental management of small-scale mining sites. This is carried out within the frame work of UNIDO's High Impact Program 2000 for the Abatement of Global Mercury Pollution. The module will be suitable for mining schools, mid-level government officials and small-scale operators. 

19) The Transformation from Artisanal to Small Scale Gold Mining:  An Outline for Sustainable Development (by Mr. Eduard H. Dahlberg, Independent Consultant, USA)

The root causes of artisanal gold mining are described and it is concluded that these will not disappear on the short term. Sustainability and artisanal mining are defined in terms of the total capital stock (man made + natural (inclusive environment) + human) passed on to future generations in the context of prevailing socio-economic realities of the affected areas.

In the formalizing process transforming artisanal informal miners into formalized small-scale miners three phases are recognized: a gold rush, a stabilizing and a mechanized or corporate phase. The gold rush phase is migratory and manual, and equates with the prospecting phase of the formal sector. The fundamental difference is that artisans start mining immediately without establishing grade and volume of the ore. The stabilizing phase may follow if continued prospecting and mining is successful. Initial mechanization will occur and women will start to play a role as civilizers introducing values and developing affinity to the land, so that care can be taken of the  environment. Opportunities also arise for women in gold trading and jewelry manufacturing. Artisanal miners will begin to organize into cooperatives and community building takes hold allowing for tax collection, environmental impact monitoring and assistance. If mining proceeds the formalizing process will take hold, prospecting will continue and additional ore reserves established if present, allowing transition to the mechanized or corporate phase. This entails mechanized formal open pit or underground mining, eventually in partnership with local and foreign junior or senior mining companies. The legal, regulatory, institutional, financial and technical aspects of the formalizing process are described, including detailed legislative options.

Institutional support of the formalizing process is proposed establishing small-scale mining units at federal and/or state mining departments as a management tool of governments for decentralized and possibly self-sustaining Regional Training and R&D Centers. The concept of these centers is based on the principle that profit-driven incentives are most effective in the abatement of environmental degradation. The management model is borrowed from the model of rural agriculture extension programs. This enables the required holistic approach, merging regional, local, legal, regulatory, technical, financial, environmental and social aspects. Opportunities will also be created to combine efforts of  governments at federal, (including south-south cooperation in training schemes), state and local level, agencies for development cooperation and NGO's. Activities of the training centers are described in terms of training, interaction with the international mineral industry, Research & Development, financing, services for marketing, added value services: (processing of gold and stones into jewelry), technical support, social services, vocational training in sustainable use of alternative natural resources and community building. Opportunities for women in added value, marketing, and community building activities are identified. Funding options of the training centers are reviewed in terms of equity capital, grants and loans, and self-sufficiency providing services to the artisanal and small-scale miners. Management of the centers must be based on sound business practices and independent from the government bureaucracy.

Educational opportunities are proposed for the appropriate representatives of  governments to facilitate the decision making process to formalize the artisanal mining sector. Assistance needs to be provided to these countries in designing and implementing the necessary legal, institutional and financial preconditions for an effective policy.

B. Additional Presentations 

20) Environmental Health Impact Assessment in the Amazon Region

(by Mr. Dario Bermudez, coordinator with La Universidad Nacional Experimental de Guayana (UNEG)
The project is  financed by the International Development Research Center (IDRC)

of Canada. It is a collaborative effort within the framework of the Association of Amazonian Universities, including institutions in Brazil, Colombia and Venezuela. Focus is on gold mining as the most relevant regional research issue.  The objectives are to the evaluate the impact of small-scale gold mining on social, health and environmental conditions and to develop a rapid impact assessment methodology. This project is unique because of  its holistic approach, evaluating mercury pollution in the context of  indirect impacts. It includes the general health status, environmental aspects like deforestation, and the modification of the socio-economical structure of  the surrounding communities.

21) Partnering with Village-Based Miners on Las Cristinas: The Minera Cristnas Experience in Southern Venezuela (by  Mr. Jeffrey Davidson, Senior Project Engineer, Minera Las Cristinas C.A.)

A historic review is provided of artisanal and small-scale gold mining in the southern Bolivar State of Venezuela. Semi-mechanized small-scale miners were financed by Venezuelan entrepreneurs. Manual artisanal miners worked the tailings. Mercury was used for gold recovery. Chaotic conditions in 1984 prompted policy decisions by the Venezuelan Government transferring the mining authority to the state development company, Corporacion Venezolana de Guayana (CVG). Many individual contracts were terminated, the properties consolidated in anticipation of large-scale commercial development. About 400 miners were relocated by CVG and the lands leased to the joint venture partner Placer Dome Inc., a senior international Canadian company, and other junior mining companies. 

Since 1993 there have been conflicts between the disenfranchised artisanal and small-scale miners, the international mineral industry and the government. Since then Placer Dome Inc. has initiated a policy of passive accommodation, as long as active exploration zones are avoided by the artisanal and small-scale gold miners. This policy has evolved into a policy of constructive engagement for the purpose of developing an organized, legally constituted, technically assisted and more environmentally responsible small-scale mining project in partnership with local village-based miners. A village-based artisanal miners association is established and a technical support group formed within the company Minera Las Cristinas. An exploration program of the gold-bearing veins with mechanized overburden removal is in progress in cooperation with the association. Metallurgical test work is completed and flow sheets are developed with the objective of eliminating the use of mercury. The long-term economic viability of this approach has yet to be proved and experimentation with a variety of mining and processing techniques continues. Government approval and permissions are still pending to allow the project to move into the next transformational phase. This entails the construction and operating of a legally constituted, environmentally responsible semi-mechanized mine, based on the concept of co-management and on an evolving partnership between a major international mining company and a local community of historically independent artisanal miners.

22) Small-Scale Mining Experiences from Ghana and Guyana - Directions for Future Work (by Mr. Joachim Bayah Tafiya Engineering and Management Services)

Small-scale mining in Ghana and Guyana is characterized by inadequate capital inputs, low level and inappropriate technology. Operations are started without defining ore reserves and their overall productivity is low. Mercury pollution is a health risk in Guyana although quantitative studies are needed to determine the risk level. Regulatory agencies do not have the required resources and expertise to guide these operations. An integrated approach is defined to address these issues including ground assessment work before a mining title is granted, raising of consciousness of the small-scale miner in the context of all aspects of the operation in addition to gold recovery. Further more, realistic guidelines of environmental management that will not bankrupt the small-scale miner and the introduction of modular systems are essential. Development of successful model mines for demonstration are advocated. Alternative techniques proposed should be beyond the experimental phase before introduction to the miners.

23) Health Effects and Environmental Degradation Due to Small-Scale Gold Mining in Tanzania, (by Francis J. Gumbo, Senior Principal Research Officer, Ministry of Water, Tanzania)
Small-scale gold mining in Tanzania destroys the environment and places the health of the miners and people living nearby at risk. The official figure of gold produced is 2.5 ton/year. The miners are generally unaware of the  mercury hazards and ways to abate these. In 1994 a water quality survey was carried out by the University of Dar es Salaam in the Lake Victoria gold fields. Mercury levels in drinking water average  8.9 ug/l, ranging up to 32.6 ug/l, significantly above the WHO maximum permissible level of 1 ug/l. River sediment analyses show an up to12 times increase of mercury at a distance of about 1 km downstream of  artisanal mining activities, which was diluted to background levels about 3.5 km downstream. A description is provided of the artisanal mining and processing activities. Technical and socio-economic recommendations are made to address these environmental problems.

24) Mr. Wakgari Gemma Gunjo, Mineral Operations Department Ministry of Mines and Energy, Ethiopia (UNIDO has not received an authorized summary of this speech)
25) Abating of Mercury Effects Arising from Artisanal Miners,(by Mr. Titus M. Nyatsanga Department of Metallurgy, Ministry of Mines, Zimbabwe)

Widespread mercury pollution continues in Zimbabwe despite ongoing efforts to curtail it with regulations in place. Reasons cited include lack of awareness of the dangers of mercury pollution, lack of resources to enforce regulations and illegality. Measures proposed for the abatement of mercury pollution include adequate funding for enforcement, strict adherence to acquisition and possession of mercury, education on the dangers of improper mercury handling, and development of alternatives gold recovery techniques.

26) The ThermEx Retort (by Mrs. Matthias Kleine and Siegfried Sinner, Metall-Technic)  

Examples of the ThermEx  (Thermical Mercury Extraction) retorts are displayed and the advantages over other retorts explained. The advantages include: certification by the German licensing authority, no loss of gold and mercury and no discoloration of gold. 

C. Common Issues in Presentations

1) Given the low degree of education - if available at all - and the desperate poverty driving artisanal miners, assistance provided should be based on their self-interest and show short term visible benefits. 

2) The more earth material mixed with mercury, the more the environment is polluted with this chemical. The amount of gold-bearing material for amalgamation can be reduced by processing only heavy mineral concentrates. 

3) Migratory artisanal miners are prospectors. Many of them will probably never become formal small-scale miners. For this category different approaches for guidance and technical assistance are needed compared to the more sedentary entrepreneurial small-scale miners.

4) The history of successful mining societies shows the importance of having a mechanism in place that facilitates the transfer of discoveries of ore minerals by artisanal or small-scale miners to those who have the resources for development. This will encourage the artisanal miners to prospect because of increased benefits and accelerate the development of the nation's mineral wealth.

5) For socio-economic and cultural reasons African women are unable to fully participate in economic development. Artisanal gold mining offers opportunities to change  women's traditional family roles and obligations that perpetuate their economic marginalization. These opportunities include gold trading, supply of goods and jewelry manufacturing.

D. Closing Session

At the closing session, Mr. Guiseppe Papuli, Officer in Charge External Relations of UNIDO made a welcoming speech  to the invited participants of Missions to UNIDO and the Media. 

The Ambassador of the Philippines his Excellency Mr. Jose A. Zaide cited the UNIDO Program for the Abatement of Global Mercury Pollution as an example of the meaningful and extremely useful work that UNIDO can do in response to very real needs of countries in partnership with bilateral and multilateral organizations. Confronted with problems of mercury pollution of artisanal and small-scale gold mining the Philippine government is formulating an action plan to phase out mercury in small-scale gold mining and replacement with viable alternatives. Assistance of the UNIDO is appreciated through the mission of  Mr. C. Beinhoff to the Philippines to assess the needs and preparation of a project document to address the needs of his country.

Mr. Mamadou Barry emphasized the importance of the Program for the Abatement of Global Mercury Pollution  and stressed the importance cooperation among donor agencies.

In his closing statement Mr. C. Beinhoff  referred to the valuable experiences shared among the delegates about encouraging efforts to develop a strategy to combat mercury pollution, and the common ground found. The conclusions reached will update UNIDO's High Impact Program  for the Abatement of Global Mercury Pollution. With more than ten official requests recently received from developing countries, it is hoped that the conclusions and recommendations of the Expert Group Meeting will move the international donor community and governments of developing countries to coordinated action to address the global mercury pollution abatement in an effective way.

IV. DISCUSSIONS

Legalization will only be effective if a holistic approach is followed, involving all partners with an emphasis on the institutional aspects. These include on site technical assistance and a mechanism for gold marketing. Payments for gold should preferably be made in hard currency. Ghana has private and state gold buying agencies and competition has considerably improved the efficiency of gold marketing. The private buying agencies do best; they are on the spot and pay in foreign currency which is not always available to the state agencies. Realistically, gold smuggling will not completely be eradicated. Central in any action has to be the question the artisanal miner will ask: " what is in it for me?" Patience will be needed. Implementation will be facilitated by sharing experience of failures and successes. 

Harmonizing activities at the country level is necessary; this will be facilitated by a country-wide,  current data base on artisanal and small-scale mining activities. The data base is also a link to effective institutional reform. As for remidiation, the attention focuses on the importance of processing  mercury-bearing tailings with the objective of recovering additional gold and other valuable heavy minerals. 

Small-scale miners will comply with environmental regulations under pressure of eventual closure, be it from the government or local pressure groups. 

The necessity of confidence building between artisanal miners and partners, especially the government, is stressed.  The small-scale miners need to be in charge of management of processing or concentration plants, preferably as co-owners.

There is a sophisticated system in place in Zimbabwe for pegging claims and selling these through the mining community to those who have the resources for development.

The importance of indigenous technology and the need for upgrading is emphasized. In Guyana there is transfer of know-how of alluvial gold mining from the famous gold fields of the Yukon (Canada). An important concern in local manufacturing of equipment is the quality. From the technical and environmental point of view, recognition of artisanal mining in laterite and non-laterite environments as it relates to primary, eluvial and alluvial deposits is essential. The technical aspects central for UNIDO are to be merged with other multi-disciplinary innovative approaches. 

UNIDO has been requested by some member countries to assist with the social and environmental issues of artisanal gold mining. UNIDO has promised member states to assist with the transfer of alternative technologies and training with emphasis on mercury reduction. In Ghana, targeting of pit group leaders for training has proven the most effective. In Zimbabwe there is a training program for concession holders. Licensing should be linked to training where available. Reference is made to an ILO training manual.

Site-specific cooperation among agencies will give an impetus to development.  In order to cope with the environmental and health problems caused by mercury, representatives of World Bank, ECA, UNEP, UNIDO, ILO and governmental donor institutions from Austria and USA stressed the need for inter-organizational cooperation. The fact that social, economic, environmental and technical issues affecting small-scale gold mining are inextricably linked, requires a comprehensive approach when assistance projects in small-scale mining are undertaken. Development agencies and other organizations should, therefore, ensure that their small-scale mining programs are coordinated and complementary, as far as possible.

V. RECOMMENDATIONS OF THE PARTICIPANTS

The UNIDO High Impact Program "Introducing New Technologies for Abatement of Global Mercury Pollution Deriving From Artisanal Gold Mining" is endorsed by the Expert Group Meeting.

In the context of issues identified at UNIDO's diagnostic missions and prevailing socio-economic realities in developing countries the following additional solutions are recommended: 

·
To communicate to governments that alternatives are available to address the complex problems related to artisanal gold mining. A process has been designed to effectuate these measures (Annex 2)

·
A training workshop for appropriate government officials is considered essential

·
Emphasis should be on Africa, recognizing that, although most gold production is still manually with panning and sluicing, the transition to mechanized mining is underway. The challenge is to avoid the severe environmental damage experienced in Latin America 

·
Legalization should focus on institutional building, illegality and the competitive aspects of gold marketing. Acquisition of a full transferable mining title to the discoverer of a deposit  should be a simple, quick and transparent process

·
Regional small-scale miners organizations are important building blocks in the abatement of mercury pollution. Country and site-specific organization and confidence building are important requirements. More study is required on the appropriate organizational formats 

·
Training of artisanal and small-scale miners is considered a cornerstone among the building blocks for the abatement of mercury pollution. Institutional building with training centers is advocated, starting with the experience of countries with good results, building on successes and learning from failures. Management of these centers, shall be based on sound business practices as an alternative to a bureaucratic approach

·
Equity funding and rotating funds are considered viable options for small-scale miners 

·
Innovative technologies identified for the abatement of mercury pollution are the blow & tap technique for the migratory and manual artisanal miners and crushing, gravity concentration and/or cyanidation for the stabilized and mechanized miners 

·
There is a need for:

* R&D on mercury clean up of tailings and recovery of gold and other valuable 


byproducts


* Definition of research topics on mercury in the environment 


* R&D on how to best effectuate training of artisanal miners

* R&D on measures to encourage artisanal and small-scale miners to develop responsible environmental practices; what role can women play?

·
Donor organizations shall coordinate their efforts and programs in small-scale mining and endeavor to create synergy's in their activities with a view to establishing formal collaborative relationships in due course. This will include establishment of a network - informal or formal as appropriate - to exchange information and consult on small-scale mining activities of common interest. Programs and projects need to be identified which can be used as a testing ground for collaboration. Yearly meetings of donor agencies are proposed to coordinate programs

·
The guidelines formulated by the Expert Group will be used by the governments to design their locally applicable road map. The challenge is to get the process started and to keep it moving forward. 

VI. ROAD MAP FOR THE GLOBAL ABATEMENT OF MERCURY POLLUTION FROM ARTISANAL GOLD MINING

Artisanal gold mining has the potential to strengthen rural development and benefit economies of developing countries. Environmental and social impacts of artisanal gold mining can be reduced with appropriate legislative, regulatory, technical, financial and institutional initiatives. 

The following road map has been designed to assist  governments in implementing a policy for the Abatement of Mercury Pollution from Artisanal Gold Mining (Annex 3).

The abatement of global mercury pollution  requires a systematic approach. First, a legal framework and organization of the miners are required. After that, education of government staff and miners can start. Once the level of understanding of cause and effect of mercury pollution are established, reasonable choices or combinations of choices can be made whether to reduce the mercury pollution, replace the gold ore processing with other techniques or to remidiate polluted sites. Given the site-specific nature of these physical and chemical processes and the varying level of education of government staff and miners involved, choices will have to be made from the most efficient technologies and operating practices. Once these choices have been made and funding is secured, programs can be designed and implemented. In the beginning this will be done on an experimental basis, which may require several cycles of monitoring, fine tuning and adjustment. When the problems have been resolved, the experience for reduction and safer handling of mercury  can be shared nationally and internationally. 
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