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I. INTRODUCTION 

A. The USAID Partnership to Promote Clean Technology in the Mining Sector 
in Latin America and the Caribbean 

The United States Agency for International Development launched its "Partnership to 
promote Clean Technology in the Mining Sector in Latin America and the Caribbean" in order to 
identify the policy, technical and financial options for promoting pollution prevention in the 
mining sector. Pursuant to Grant Award No. LAG-G-00-97-00016-00, the Environmental Law 
Institute (ELI) conducted one of three studies supported by the Partnership. ELI's study provides 
an overview of the legal and policy options. A second report, prepared by Hagler Bailly, 
pursuant to the EP3 Project, addresses the technical issues. A third report, providing information 
on financial mechanism, is being prepared by SAIC. 

B. The ELI Program 

According to the grant award, ELI, in partnership with leading environmental law centers 
in the hemisphere, was to prepare suggested regional guidelines for use by national policymakers 
in developing effective national legislative frameworks for understanding and controlling the 
environmental impacts of expanded mining in the region. During the first phase of the project 
ELI and its partners were to research existing national and subnational laws and policies in their 
respective countries for regulating the environmental aspects of mining. The seven national case 
studies were to focus on the different policy approaches, including economic incentives, used in 
these countries to promote the concept of pollution prevention, as well as the development and 
transfer of "state of the art" pollution prevention technology and services. The national case 
studies also were to identify gaps or inadequate mechanisms in these regulatory frameworks. 

During the second phase of the project, ELI was to review and edit the national case 
studies and prepare a draft of the suggested regional guidelines. This draft was to be circulated 
to the project partners as well as representatives of the mining industry and government for 
comment. In the final phase of the project, ELI was to disseminate the final report to key policy 
makers in the region active in the development of mining regulations and present the project 
results at state and national events. 

ELI's partners for the project included: Fundacidn Arnbiente y Recursos Naturales in 
Argentina, Centro Especializado de Derecho y Politica Arnbiental (CEDPA) in Bolivia, lnstituto 
Socioarnbiental (ISA) in Brazil, Canadian Institute for Environmental law and Policy (CIELAP) 
in Canada, Comite' Nacional Pro Defensa de la Fauna y Flora (CODEFF) in Chile, Centro 
Mexicano de Derecho Arnbiental (CEMDA) in Mexico, and Sociedad Peruana de Derecho 
Ambiental (SPDA) in Peru. 



1. Activities 

Activities included preparation of a research methodology, conducting research, 
preparation of seven national case studies, preparation of a final report and related outreach work 
to promote pollution prevention in the mining sector throughout the region. 

2. Budget and Expenditures 

Through the life of the project, USAID obligated $80,000 to fund the project and ELI has 
since expended all of these funds. ELI's contribution to the project was $61,560. 

I1 REPORT ON PROGRAM ACTIVITIES AND ACHIEVEMENTS 

A. Research and Policy Activities 

To guide the research activities, ELI first created, in early 1998, a common methodology 
for the project partners to use in conducting the research for the national case studies. The 
methodology defined key concepts and legal tools and presented an outline of issues for the 
development of the case studies. The methodology was circulated to project partners for 
comment, and ELI incorporated the comments into a new draft of the methodology. From 
January 10-20, 1998, ELI senior staff attorney Byron Swift traveled to Peru, where he worked on 
the project methodology with Manuel Pulgar Vidal of the Sociedad Peruana de Derecho 
Ambiental (SPDA), one of ELI's partners in the project, and discussed SPDA's participation in 
the project. 

During the spring of 1998, ELI finalized the methodology for national case studies and 
circulated English and Spanish versions to the project partners. ELI also compiled and 
distributed to the project partners a package of background information concerning pollution 
prevention in the mining sector and the environmental impacts of mining to provide a context for 
their national case studies. All of the project partners began work on answering the comparative 
questionnaire. During this period, Luke Danielson, a lawyer and international expert on mining, 
began assisting ELI on the project and consulted with the project partners on responding to the 
project's research questionnaire. 

During the summer and fall of 1998, the project partners completed first drafts of the 
national case studies. ELI Visiting Scholars Sergio Mujica and Lorenzo de la Puente worked on 
translating these drafts, while ELI staff and Luke Danielson reviewed the national case studies 
and provided comments to the local organizations. In 1999, ELI received final drafts of the 
national case studies from the project partners and completed edits to the national case studies 
based on comments from ELI staff and Luke Danielson. ELI staff analyzed the information in the 
case studies and prepared a preliminary draft of the the proposed hemispheric framework as well 
as an overview of the actual status of the different legal and policy tools based on selected 



examples from the case studies. This draft was circulated to the project partners for comment. 

In January 2000, ELI published the final report entitled Pollution Prevention and Mining: 
A Proposed Framework for the Americas, which summarized existing legal tools and cross- 
cutting policies for pollution prevention in mining sector and proposed a hemispheric framework 
for pollution prevention in mining. Printed copies of the ELI report were disseminated to key 
stakeholders (distribution list attached as Exhibit A). The report is also available on ELI'S 
website In April 2000, the report was written up in BNA's International Environment Reporter, 
and this publicity has generated much interest. 

B. Outreach Activities 

I .  U.S. Bureau of Land Management Activities 

Throughout the course of the project, ELI staff and visiting scholars engaged in a series 
of outreach efforts to introduce their work into various policy making arenas. As one form of 
outreach, ELI played a major role in supporting U.S. participation in the annual Conference of 
Mining Ministries of the Americas (CAMMA) and promoting the inclusion of pollution 
prevention. 

On February 24, 1998, ELI senior staff attorneys Susan Bass, James McElfish met with 
Bob Armstrong, Assistant Secretary for Land & Minerals at the U.S. Department of the Interior; 
Dave Albertswerth, Special Assistant to Armstrong and Acting Deputy of Congressional Affairs; 
and Pat Shea, Director of the Bureau of Land Management. The group discussed possibilities for 
U.S. participation at CAMMA and the upcoming Santiago Summit. 

On October 2, 1998, ELI hosted luncheon for the following people to discuss the 
November 1998 Conference of Mining Ministries in Buenos Aires: Pat Shea, Director of BLM; 
Brooks Yeager, Director of the Ofice of Policy Analysis, Department of Interior; Cathy 
Washburn, International Affairs, Department of the Interior; Bob Anderson, Department of 
Interior; Dave Alberswerth, Acting Director of Congressional and Legislative Affairs, 
Department of Interior; and Mike Shelton, Deputy Director, Summit Coordination, State 
Department. The purpose of the luncheon was to brief the participants on ELI'S project on 
pollution prevention in the Americas and to encourage the participants to promote a pollution 
prevention agenda at CAMMA, to which Pat Shea led the US delegation. 

At the request of the Department of Interior, ELI prepared background material for Pat 
Shea's presentation at the Conference of Mining Ministries on the health and environmental 
effects of mining and opportunities for pollution prevention and reclamation. ELI also assisted 
in organizing meetings with pro-environment academics, NGOs and mining companies that were 
in Buenos Aires. Immediately prior to the Ministerial, ELI staff members Byron Swift, Susan 
Bass and visiting scholar Lorenzo de la Puente met with Pat Shea and Bob Anderson at the 
Department of Interior to view and comment on the DO1 presentation scheduled for CAMMA 



In December 1998, Pat Shea, Dave Alberswerth, and Bob Anderson of DO1 visited ELI 
to brief the staff on the results of the Ministerial and to discuss strategies for future cooperation 
on promoting pollution prevention. Pat Shea also presented the final version of the Powerpoint 
presentation he made in Argentina. Mr. Shea was very positive about the U.S. participation at 
CAMMA. Twenty-two ministers were representatives, and the conversations were very 
cooperative. The U.S. presentation provided a definition of unsustainable mining, which was 
mining that involves irreparable harm to human health or irreparable harm to the environment. 
Other key messages included (i) the need for pre-mining planning, (ii) the need for mitigation, 
and (iii) the need for permanent restoration, including backfilling and re-vegetation. Mr. Shea 
returned convinced that this was a meeting of international significance that the U.S. should 
attend, and he conveyed this message to the White House and Office of the Secretary of the 
Interior. 

In 1999, ELI continued to coordinate with the Bureau of Land Management on promoting 
the pollution prevention agenda on the agenda at CAMMA. ELI also has been assisting BLM in 
the preparation of a seminar on mining and sustainable development scheduled for October 2000 
in Las Vegas. ELI is organizing a panel on pollution prevention for the seminar. The seminar 
will follow the CAMMA meeting in Canada and will coincide with the World Mines Expo, an 
event attended by over 40,000 people. 

2. Conference Presentations 

ELI also has been conducting policy outreach through presentations at key conferences 
and seminars in the region. For the March 30-3 1, 1998 Institute of the Americas conference in 
Lima, Peru, entitled "Mining, Investment, & the Environment in the Andean Region," ELI 
prepared background information for a presentationrby Gil Jackson of USAID. In addition, ELI 
assisted project partner Manuel Pulgar of SPDA in preparation for his presentation at the 
conference. 

From June 27-29, 1998, Mark Winfield, a project partner from CIELAP in Canada, 
participated in an IDRC workshop on "Mining and Sustainable Development in the Americas" 
which was held in Lima, Peru and in conjunction a meeting for IDRC's Mining Policy Research 
Initiative. Luke Danielson led this initiative and, along with ELI, worked to coordinate the 
IDRC and ELI projects. 

From June 2-3, 1999, ELI International Associate and former Visiting Scholar Lorenzo 
de la Puente delivered a presentation at the Institute of the Americas conference on "Keys to 
Success in Latin American Mining: Infrastructure, Regulation, and Risk Management" in 
Keystone, CO. (A copy of Mr. de la Puente's presentation is attached as Exhibit C, along with 
the overall agenda for the conference and a list of participants.) The presentation provided a 
definition of pollution prevention; described legal tools that serve the pollution prevention 
objective (Environmental Impact Assessment, planning, permits, financial incentives, monitoring 
and disclosure requirements, public participation, and environmental management systems); and 



described components of pollution prevention strategies during exploration, active mining 
operations, and closure. The presentation concluded that pollution prevention offers the mining 
industry the opportunity to address environmental problems and at the same time take advantage 
of economy and efficiency in operations. Mr. de la Puente emphasized the importance of 
linking economic incentives to pollution prevention policies and how pollution prevention is 
good choice in the long term. Based on his experience at the conference he suggested the need to 
listen to the perspective of private companies in addition to that of NGOs in order to view the 
whole picture. 

Lorenzo de la Puente delivered a presentation similar to his June 2-3 presentation at the 
business forum held in connection with the Third Conference of Mining Ministries held in 
Caracas, Venezuela, October 25, 1999. Several industry representatives attending the conference 
expressed interest in working with ELI on this initiative. 

C. Visiting Scholars 

Over the course of the project, ELI hosted several visiting scholars from throughout Latin 
America who assisted with research, the preparation of project materials, communications with 
project partners and translating the national case studies. These visiting scholars included 
Martha Aldana and Lorenzo de la Puente of Peru, Sergio Mujica of Chile, and Andres Tissera of 
Argentina. 

3. 0th er Activities 

During March - June 1998, Marco G o d l e z  of the Comisidn Centroamericano de 
Ambiente y Desarrollo (CCAD) asked ELI to expand the Sustainable Mining in the Americas 
Project to include the Central American region. This request was endorsed by a resolution 
recently adopted by the CCAD to that effect. Unfortunately, USAID was unable to support this 
request. 

In October 1998, ELI staff Susan Bass, Byron Swift and visiting scholars Sergio Mujica 
(Chile) and Lorenzo de la Puente (Peru), along with Daniel Ryan of FARN (Argentina), met 
with Gil Jackson of USAID and Jack Mozingo of SAIC to discuss the upcoming Mining 
Ministerial. They also discussed Jack Mozingo's AID-funded project on the role of private 
capital in influencing the environmental regulation of mining. 

While in Buenos Aires in late 1998, ELI Senior Attorney Byron Swift met with members 
of the US and Argentine delegations to the Ministerial as well as Luke Danielson, a consultant to 
ELI who was based in Montevideo, Uruguay and headed the IDRC research initiative on mining. 

On October 6, 1999, Jay Pendergrass of ELI met with Martin Scurah, Director of Oxfarn 
America's Prograrna America del Sur to discuss Oxfam's work with indigenous groups in 
Ecuador, Peru and Bolivia to support them in protecting their homelands from the environmental 
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impacts of mining and oil and gas development. Oxfam works on capacity building, including 
training in negotiating, legal and policy development, and advocacy (legislative and litigation). 
Oxfam's partners in this effort include the Sociedad Peruana de Derecho Ambiental (SPDA).ELI, 
SPDA and Oxfam America have since begun collaboration on setting up a certification program 
for the mining industry. This project would initially focus on the Americas and emphasize 
protection of the environmental, social, and cultural values of local communities. 

From May 4-6, 2000, Susan Bass participated in a strategic planning workshop hosted by 
the International Institute for Environmental and Development (IIED) in London to launch their 
new globalUMining, Minerals and Sustainable Development" project. At this meeting, Ms. Bass 
discussed and disseminated ELI's final report for this project. 

IV. CONCLUSIONS 

A. Program Impact 

As the previously stated activities suggest, ELI's work advanced efforts to promote 
pollution prevention in the mining sector in a number of ways. First, the project improved the 
capacity of the local environmental law groups that served as ELI's partners to understand, 
analyze and develop environmental laws and policies. Second, the project produced seven 
national case studies, available through the local partners, which provide a comprehensive 
picture of what is happening at the national level in the Americas. Further, in January 2000, ELI 
published the final report for the project, Pollution Prevention and Mining: A Proposed 
Frameworkfor the Americas. This report constitutes a major first step in the development of 
hemispheric framework for promoting pollution prevention by 1)summarizing and analyzing 
existing national frameworks across the region; and 2) offering a preliminary framework for the 
region by providing an overview of the legal and policy tools for pollution prevention at the 
local, national and regional levels while taking into consideration specific legal, social and 
economic contexts. 

The report concludes with a series of eight recommendations that specifically target some 
of the key problems with national laws. These recommendations include: 

Incorporating a broadly defined goal of pollution prevention in a general 
environmental framework law or specific environmental media laws. 

Developing specific goals, measures, and technical guidance to achieve pollution 
prevention in the context of specific tools applicable to mining. 

Improving planning tools for pollution prevention, especially closure planning 
requirements. 



Creating effective and adequate financial assurance mechanisms. 

Setting policies and strategies for addressing pollution prevention in the context of 
remining or privatization. 

Strengthening mechanisms for public participation. 

Creating economic and other incentives for the development and use of pollution 
prevention technology. 

Implementing strong liability systems. 

In addition, ELI conducted a series of outreach activities which included the following 
activities: 

Educating key policy makers, industry, government regulators and the public 
about pollution prevention in the mining sector through a number of conference 
presentations; 

Educating and involving the U.S. government through collaboration with the U.S. 
Bureau of Land Management on activities associated with events such as 
meetings of the hemisphere's Mining Ministers; and 

Advancing the understanding and discussion of pollution prevention issues 
through these and other events. 

B. Recommendations for Future Activities 

ELI has identified a number of next steps for promoting a hemispheric agenda for 
pollution prevention in the mining sector. The proposed activities include continuing ELI's 
capacity-building and outreach activites and initiating new research activities to build on ELI's 
work up to this point. Specific tasks identified for the near future include: 

Translating both the report (into Spanish) and the national case studies (into 
Spanish or English as needed) to allow wider distribution to industry and 
government at major international policy meetings in the near future. 

Assisting BLM in developing and presenting materials on pollution prevention at 
the upcoming BLM symposium, "Mine Operations and Sustainable Development" 
to be held October 11-12,2000 in Las Vegas, Nevada. 

Lauching a program of capacity-building and outreach activities to promote 
adoption of the recommendations on pollution prevention at the national and local 
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level in Latin America. 

Conducting policy research and analysis to improve public participation in the 
EIA process and help foster the incorporation of pollution prevention concepts 
into the process. 

Continuing collaboration with Oxfam America and SPDA on developing a 
certification program for the mining industry with a focus on protection of the 
environmental, social and cultural values of local communities in the Americas. 

Continuing coordination with BLM for promoting the pollution prevention 
agenda at future CAMMA events. 



Exhibit A: 

Distribution List for ELI'S Report, Pollution Prevention and 
Mining: A Proposed Framework for the Americas 



Distribution List for ELI Report 

Dr. Gustavo Gonzalez Acosta 
Fundacion Ambiente y Recursos Naturales (FARN) 
Monroe 2 142 
1428 Buenos Aires, Argentina 

Freddy Heinrich Balcazar 
Centro Especializado de Derecho y Politica Ambiental (CEPDA) 
Casilla 2298 
Edificio Libertad, 4 Piso, Oficina 404 
La Paz, Bolivia 

Juliana Santilli 
Instituto Socioambiental in Brazil 
SCLN 210 - bloco "C" sala 112 
Brasilia CEP 70862-530 

Mark Winfield 
Canadian Institute for Environmental Law and Policy (CIELAP) 
5 17 College Street, Suite 400 
Toronto, Ontario M6G 4A2 
CANADA 

Patricia Gonzdez Zenteno 
Comite Nacional Pro Defensa de la Fauna y Flora (CODEFF) 
Av. Francisco Bilbao 691 
Providencia, C.P. 644098 
Santiago, Chile 

Maria Elena Mesta 
Centro Mexicano de Derecho Ambiental (CEMDA) 
Atlixco No. 138, Col. Candesa 
C.P. 06140, Mexico D.F. 

Manuel Pulgar-Vidal 
Director Ejecutivo 
Sociedad Peruana de Derecho Ambiental (SPDA) 
Prolongacion Arenales 437, San Isidro 
Lima 27, Peru 
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John McMahon 
LACRSDENV 
USAID 
1300 Pennsylvania Avenue, NW, 
Ronald Regan Bldg., Room 5.09-057 
Washington, DC 20004 

Jeffiey Brokaw 
Chief, Environment, Energy and Science 
U.S. Agency for International Development 
320 21st Street, NW, Room 2242 
Washington, DC 20523 

Gilbert Jackson 
LACRSD-E 
USAID 
Ronald Regan Building 
1300 Pennsylvania Avenue, Room 5.09-092 
Washington, DC 20523-0025 

Pat Shea 
Director 
Bureau of Land Management 
U.S. Department of the Interior 
1849 C Street, NW, Rm. 6628 
Washington, DC 20240 

Bob Anderson 
Deputy Assistant Director 
Minerals, Realty and Resource Protection 
The Bureau of Land Management 
U. S. Department of the Interior 
1849 C Street, NW -- Room 5627 
Washington, DC 20240 

Mike Shelton 
U.S. Dept. of State 
WHAEPSC 
2201 C Street, NW, Room 3248 
Washington, DC 20520 
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Lorenzo de la Puente 
5505 Chaucer Drive 
Houston, TX 77005 

Luke Danielson 
IDRCKIID 
Plaza Cagancha 1 3 35 
Piso 9, Codigo Postal 1 1.100 
Casilla de Correo 6379 
Montevideo, Urugua 

William A. Nitze 
Assistant Administrator for 
International Activities (MC-26 10) 
U.S. Environmental Protection Agency 
1300 Pennsylvania Avenue, NW, Rm. 3 1207 
Washington, DC 20044 

Gil Nolet 
Environment Division 
Inter-American Development Bank 
1300 New York Avenue, NW 
Washington, DC 20036 

Lawrence Sperling 
EPA Attache 
U.S. Embassy - Mexico City 
P.O. Box 3087 
Laredo TX 78044 

Agnese Nelms Haury 
100 East Vista Oeste 
Tucson, Arizona 85704 

Marco Gonzalez 
Comisi6n Centroamericana de Ambiente y Desarrollo 
Programa de Legislacion Ambiental 
7a Ave. 13-0 1, Zona 9 
Edificio La Cupula 20 nivel 
Guatemala City 
GUATEMALA 
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Zoila  iron 
Organization of American States 
1889 F Street, NW 
Washington, DC 20006 

Michael E. Conroy 
Program Officer 
Community & Resource Development 
Ford Foundation 
320 East 43rd Street 
New York, NY 100 17 

William Eichbaum 
Vice President 
U.S. Conservation and Global Threats 
World Wildlife Fund 
1250 24th Street, NW 
Washington, DC 20037 

Mario Aguilar 
Minister of Environmental Affairs 
Mexican Embassy 
19 1 1 Pennsylvania Avenue, NW 
Washington, DC 20006 

Dr. Robin Rosenberg 
Deputy Director 
North-South Center 
1500 Monza Avenue 
Coral Gables, FL 33 146 

Steve D'Esposito 
Mineral Policy Center 
16 12 K Street, NW, Suite 808 
Washington, DC 20006 

Cameryl Hill-Macon 
U. S. Environmental Protection Agency 
Mail Code 2650 
401 M Street, SW (RRB, Rrn. 31285) 
Washington, DC 20460 
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Randy Curtis 
Nature Conservancy 
18 15 N. Lynn Street 
Arlington, VA 22209-2003 

Antonio Benjamin 
University of Texas School of Law 
727 E. 26th Street 
Austin. TX 78705 

Jack Mozingo 
SAIC 
18706 North Creek Parkway, Suite 1 10 
Bothell, WA 98012 

Deborah Shields, Ph.D. 
Principal Mineral Economist 
USDA Forest Service - Research 
Rocky Mountain Research Station 
2 150 Centre Avenue, Building A, Suite 36 1 
Fort Collins, CO 80526 

Bruce Rich 
Environmental Defense Fund 
1875 Conn. Avenue, NW, Suite 101 6 
Washington, DC 20009 

Julie Tanner 
National Wildlife Federation 
1400 16th Street, NW, Suite 500 
Washington, DC 20036 

Professor Richard Feinberg 
Director, APEC Study Center 
Graduate School of International Relations and 
Pacific Studies (RIPS) 
University of California, San Diego 
9500 Gilman Drive 
La Jolla, CA 92093-05 19 

Marie-Claire Cordonier Segger 
Associate, Trade and Sustainable Development Program 
Project Coordinator, TRSA 
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IISD 
393 Rue St. Jacquest Quest 
Bureau 200 
Montreal, Quebec H2Y IN9 
CANADA 

Elizabeth S. Marcotte 
Vice President 
Hagler Bailly Services, Inc. 
1530 Wilson Boulevard 
Arlington, VA 22209 

Keith Slack 
Policy Advisor 
Oxfarn America 
733 1 Sh Street, NW, Suite 340 
Washington, DC 20005 

Patricia Bennett 
Mining Programs 
Institute of the Americas 
10 1 1 1 North Torrey Pines Road 
Ldolla, CA 92037 

Jaime Aparicio 
Office of Summit Follow-up 
Organization of American States 
1889 F Street, NW 
Washington, DC 20006 

Glenn Prickett 
Vice President 
Business and Policy 
Conservation International 
250 1 M Street, NW, Suite 200 
Washington, DC 20037 

Meg Griffin 
Associate 
The Kenan Institute in Washington 
1300 Pennsylvania Avenue, Suite 370 
Washington, DC 20004 
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Mr. James Bond 
Director, Mining Department 
The World Bank 
1818 H Street, NW, Room F8K-214 
Washington, DC 20433 

Mr. Robert Court 
Head, Government and Community Affairs 
Rio Tinto 
P.O. Box 133 
6 St. James's Square 
London S W 1 Y 4LD, ENGLAND 

Ms. Margaret Flaherty 
Programme Manager 
WBCSD 
160 Route de Florissant 
Conches - Geneva Ch 1 23 1 
SWITZERLAND 

Mr. Edouard Gervais 
International Zinc Association 
168 avenue de TervuererdBox 4 
Brussels B 1 150 
BELGIUM 

Ms. Susan Joyce 
Senior Social Specialist 
Golder Associates Ltd. 
940 6th Avenue, SW, loth F1, 
Calgary AB T2P 3TI 
CANADA 

Dr. Mthethwa 
Project Officer 
Group of Environmental Monitoring 
76 Juta Street, 1 3 ~  Floor 
P.O. Box 30684 
Braarnfontein 201 7, SOUTH AFRICA 
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Mr. Gary Nash 
International Council on Metals and Environment 
294 Albert Street, Suite 596 
Ottawa Ontario KIP 6E6 
CANADA 

Dr. Hesphina Rukato 
Senior Policy Analyst 
Minerals and Energy Policy Centre 
P.O. Box 395 
Wits 2050 
SOUTH AFRICA 

Dr. Deborah Shields 
Principal Mineral Economist 
USDA Forest Service-Research 
Rocky Mountain Research Station 
Ft. Collins, CO 80526 

Mr. Ian Thomson 
Ian Thomson Consulting 
2 170-1 050 West Pender Street 
Vancouver, B.C. V6E 3S7 
CANADA 

Maria da Cunha 
Consultant, Environmental Division 
C/O Inter-American Development Bank 
1300 New York Avenue, NW 
Washington, DC 20577 

Robert H. Montgomery 
Head, Environmental and Social Unit 
Private Sector Department 
Inter-American Development Bank 
1300 New York Avenue, NW 
Washington, DC 20577 
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April 2000 Article on ELI'S Report in BNA's 
International Environment Reporter 
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Cochran said that companies such as BP Amoco, 
Royal Dutch Shell, United Technologies Corporation, 
and others are looking at greenhouse gas reporting. 

Builds on Effort Announced in 1999. Last June, an in- 
ternational group of business, governmental, and envi- 
ronmental organizations announced that it had formed 
a partnership to develop an international protocol for 
measuring and reporting greenhouse gas emissions 
from business. The group included BP Amoco, the Pew 
Center, the World Resources Institute, the World Busi- 
ness Council for Sustainable Development, Arthur D. 
Little, Consolidated Edison Company of New York, 
GEMI, the United Nations Environment Program, and 
others (22 INER 540). 

The protocol being developed by the group will aim 
to help businesses simplify reporting and improve the 
credibility, comparability, and usefulness of informa- 
tion. 

Cochran said that companies considering reporting 
their greenhouse emissions have to decide whether to 
report "direct" emissions only or also "indirect" emis- 
sions from upstream or downstream sources. 

In developing an inventory, she added that compa- 
nies should take a number of steps, including: 

identifying the key sources of their greenhouse 
gases; 

0 establishing baselines against which to measure 
trends; and 

B 
0 preparing for possible governmental programs to 

give credit to companies that make early reductions in 
greenhouse gas emissions. 

Cochran said that companies have a variety of ap- 
proaches available to them in developing their invento- 
ries. They should, however, ensure that the inventory is 
comparable to other firms' efforts, that the process for 
developing it is "transparent," and that it reflects the 
emissions the company can control. 

During the session where Cochran spoke, companies 
present were asked whether they expect the Kyoto Pro- 
tocol on climate change to be implemented in its cur- 
runt form. Of the more than 75 participants in the work- 
shop, fewer than 10 said they expected the Kyoto Proto- 
col to be the final word on greenhouse gases. Most of 
the participants said they expect to see a replacement 
measure in the future. 

New GEM1 Web Sik for Budnesms, GEMI also an- 
nounced that it has developed a new Web site to help its 
members and others stay abreast of information and in- 
novations relating to global climate change. It said this 
new tool will provide site-useful information and case 
studies. 

The Web site, for instance, provides information on 
the scientific theories and the risks and opportunities 
for business; an on-line survey for companies to fill out 
that will help them to rank their exposure on climate 
change and give a customized list of recommendations; 
tips for collecting data and for calculating greenhouse 
emissions; and practical ways to cut emissions. 

- 
The GEM1 Web site address is http:// 
www. businesessandciimate.org. 
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General Policy 

Economic Globalization Seen as Likely 
To Result in More Environmental Treaties 

M ore international and regional environmental 
agreements are a likely outgrowth of economic 
globalization, an expert in international studies 

said April 7. 
"It's important that the trend be toward more effec- 

tive agreements," Scott Barrett, a professor at the Johns 
Hopkins University School for Advanced International 
Studies, said. 

Barrett spoke at a seminar sponsored by the US. 
Chamber of Commerce on the Internationalization of 
Environmental Issues. 

Nearly 160 agreements exist that are either interna- 
tional, bilateral, or regional in scope, he said. Many. 
however, are ineffective because enforcement of these 
treaties tends to encroach on sovereignty, he said. 

One agreement that stands out as successful and 
should be a model for other agreements is the Montreal 
Protocol on Substances that Deplete the Ozone Layer, 
he said. This agreement has had near universal success 
in curbing the production and use of compounds such 
as chlorofluorocarbons that can harm the ozone layer 
(INER Reference File 1, 2 1 :3 15 1). 

"We're hoping to be able to do something like that 
for climate change," Barrett said, adding that that issue 
will be much more difficult to address. 

Kristalina L. Georgieva, director of environment pro- 
grams at the World Bank, said successful global agree- 
ments occur when a shared resource, such as the ozone 
layer or the Baltic Sea, is at risk and the cost of inaction 
is high. 

However, agreements are more difficult to reach if 
the cause of action is far off or uncertain, as is the case 
with climate change, or when cross-border damage is 
occurring but no political body can enforce action, she 
said. 

William Mansfield, senior adviser to U.N. Environ- 
ment Program Director Klaus Topfer, said governments 
can help facilitate agreements by encouraging better 
use of incentive programs and voluntary measures. 

Mining 

Report Proposes Framework to Prevent 
Pollution From Mining in the Americas 

A new report offers a plan aimed at avoiding or 
minimizing significant environmental impacts of 
hard rock mining in the Northern Hemisphere 

through a framework to promote pollution prevention. 
"The environmental impacts of hard rock mining can 

be highly adverse if the proper pollution prevention 
technology and regulatory framework are not in place 
and properly functioning," according to an EWWHw 

research report, Pollution Preven- 
tion and Mining: A Proposed Framework for the Ameri- 
cas. The report was released by the Washington, D.C.- 
based institute March 28. 

In a press release, ELI noted that a mining boon is 
occurring in Latin America, but "[~Jnfortunately, regu- 1 
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lations governing mining in the countries of the region 
are often weak and ineffective." 

The report said a regionwide approach to preventing 
pollution from mining would help "to set a common 
playing field" as well as to avoid "the complexity of 
having different standards in different regions." 

In releasing the report, ELI senior attorney Susan 
Bass said, "Pollution prevention should be a strategic 
management principle for the hard rock mining indus- 
try. It offers the opportunity to avoid or minimize envi- 
ronmental impacts while also identifying and promot- 
ing economy and efficiency in design and operation of 
mining facilities. It enhances recovery of minerals while 
helping to minimize impacts on the environment and 
preventing the creation of long-term hazards." 

Tools, Pdicies to Ptomote Pdlution Prevention. For its 
report, ELI conducted studies of national legal frame- 
works for pollution prevention in the mining sector in 
Argentina, Bolivia, Brazil, Canada, Chile, Mexico, Peru, 
and the United States. It was assisted in its research by 
environmental agencies and institutes in Latin America 
and Canada. 

Among the tools and policies contained in the na- 
tional reports were environmental impact assessments, 
planning, permitting, regulatory standards, financial as- 
surances, and environmental management systems, as 
well as public participation and economic incentives. 

The report noted that EIAs are "gaining great popu- 
larity in the Americas as a tool for preventing the envi- 
ronmental impacts of mining," adding that in Bolivia 
and Chlle, "the EL4 is the linchpin of the bollution pre- 
vention] program." 

However, in general, EIA laws in the region "do not 
set pollution prevention as a goal." And another com- 
mon problem is that "guidance and regulations con- 
cerning preparation of the EIAs rarely recommend or 
require specific measures and techniques for pollution 
prevention, even though the company may be subject to 
a general requirement to describe the steps it would 
take to prevent pollution." 

Another tool, planning, "plays a significant role in 
many of the countries studied," the ELI report said. 
Plans may be required in connection with different 
phases of operations-exploration, operations, and 
c1osure-x to address specific environmental prob- 
lems, it said. But again, while "many counties have the 
regulatory structure in place to use planning as a tool 
for pollution prevention, the substantive planning re- 
quirements necessary to meet this goal are missing in 
most cases." 

And regarding the use of pennits and licensing re- 
quirements to control poilution from mining, the report 
found that several of the countries studied were using a 
"wide range of permits or licenses . . . to address pollu- 
tion prevention" but " [algain, as with the EIA processes 
and planning, the national case studies reveal that few 
substantive requirements for addressing pollution pre- 
vention are part of the permitting process." 

In terms of regulatory standards, "only very limited 
progress" has been made in the region toward creating 
standards specifically to promote pollution prevention, 
it said. 

Management Systems. While environmental manage- 
ment systems are generally not required by law, they 
"can nevertheless serve to improve the efficiency of 

mining operations and hence, their avoidance of unnec- 
essary and wasteful pollution," the report said. 

Furthermore, these systems can give investors and 
purchasers of commodities greater confidence in the 
operations "and thus benefit the company's opera- 
tions," it noted. 

The report suggested that a number of countries' 
adoption of the International Standards Organization's 
IS0 14000 environmental management systems stan- 
dards "may drive mining companies toward greater 
pollution prevention in their operations." 

However, the voluntary use of such systems is just 
beginning in some countries, the report said, adding 
that few have formally incorporated EMS into their 
regulatory structures. 

Proposed Framework. After analyzing the tools and 
policies available in the national frameworks for pollu- 
tion prevention, ELI and its partners came up with a 
proposed hemispheric framework for preventing pollu- 
tion from mining that calls for source reduction- 
strategies to reduce or eliminate pollutants at the point 
of generation. 

The framework also calls for recycling, treatment, 
and secure disposal. Recycling "provides for the use or 
reuse of wastes as a substitute for a commercial prod- 
uct or material in an industrial process," the report 
said, and can include "strategies such as closed-loop 
processes for handling acids and cyanides and maxi- 
mizing the reclamationlreuse of tailings water." 

Treatment "is any method, technique, or process 
that changes the physical, chemical, or biological char- 
acteristics of waste materials in a way that eliminates 
harmful characteristics, recovers energy or useful mate- 
rials in the waste materials, leave[s] them capable of be- 
ing reused or safely contained, or reduces their vol- 
ume." ELI said. 

Secure disposal is defined as "any method, tech- 
nique, or process that prevents residual wastes from 
posing a threat to the environment," including use of 
designed disposal units to prevent sulfide materials 
from coming into contact with air and water and gener- 
ating acid mine drainage. 

The report also suggests that changes in post-mining 
configuration of land can reduce the threat of pollution 
after the mine is closed. 

The report is one of three complementary studies 
supported by the US. Agency for International Devel- 
opment's Partnership to Promote Clean Technology in 
the Mining Sector in Latin America and the Caribbean. 

"Pollution Prevention and Mining: A Proposed Frarne- 
work for the Americas" is available for $10 frqm ELI 
by calling (202) 939-3844, (800) 433-5120, or via e-mail 
at orders@eii.org. It is also available in PDF format 
on the World Wide Web at http:llwww.eli.org, 
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Exhibit C: 

Presentation Delivered by Lorenzo de la Puente at the Institute of 
Americas conference on "Keys to Success in Latin American Mining: 
Infrastructure, Regulation, and Risk Management," June 2-3, 1999. 

(Conference agenda and participant list also attached) 
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TOWARDS A REGIONAL LECiAL FRAMEX'ORK 
FOR POLLC'TION PREVENTION 

By Lorenzo de la Puente 

1. The Environmental Impacts of Mining 

The environmental impacts of mining can be highly adverse d the proper pollution 
prevention technology and regulatory framework are not in place and properly functioning. For 
example. groundwater and surface water supplies can be permanently or temporarily 
contaminated by improper use of chemicals in the ore extraction process or by uncontrolled runoff 
from poorly placed mining waste, creating a hazard for the local community, wildlife. and other 
biological resources. Specific pollutants, such as acid mine drainage or introduced toxics, can 
have a particularly devastating and long-term negative impact on the environment, as exempued 
by the use of mercury for gold mining in sensitive ecosystems such as the Amazon basin. Strip 
and underground mining practices may destroy soils and vegetation, leading to erosion. loss of 
habitat and other negative environmental consequences. Furthermore. ore smelters can emit 
hazardous air pollutants that are especially harmful. 

The costs of not addressing environmental impacts up firont in a mining project can be 
quite high. Clean up costs for contaminated groundwater and soil alone for large operations ma! 
run into the d o n s  of dollars. In the United States, for example, it is estimated that the cost for 
cleaning up the SummitviUe mine site could be as high as $120 &on. Other countries in the 
h e r i c a s  face s d a r  challenges as they begin to discover the pollution legacy of years of 
contamination. 

Pollution prevention should be a strategic management principle for the hardrock mining 
industp. It offers the opportunity to avoid or minimize s igdcant  environmental impacts of hard- 
rock mining while also identifying and promoting economy and efficiency in the design and 
operation. It  enhances recovery of minerals while at the same time helping to rmnimize impacts 
on the surrounding environment and prevent the creation of long-term environmental hazards and 
risks. 



7 . The Need for a Regional .ipproach 

Mining is a growh sector in Latm .America and is prunaril> export-oriented. .As free trade 
expands. environmental sustainabilit) of rmning operations u ~ l l  become mcreasingl) unportant. I n  
order to assure that trade in mineral products does not exact dounmard pressure on 
en~uonmental protection in the hemisphere. it mil l  be essential for goLernrnents to hate a 
common basis of understanding and evaluatmg mining operations. 

The current realities of economics and fiee trade in the region emphasize the cnt~cal and 
timely need for Inter-.herican collaboration on regulating the environmental impacts of r m n q  
Latin American countries are vigorously seeking to expand their mining operations in order attracr 
foreign investment. create local jobs. and increase exports. Over the next ten years. for example. 
Peru estimates $8 billion dollars of investment in the sector. Argentina expects to receite 9 1 
bdhon of investment in mining over the next five years. In 1997 alone. $1 bdhon was invested m 
the mining industry in Mexico. with about 45 percent of the investment coming fiom abroad. At 
the same time. U.S. and Canadian companies are looking to Latin American countries for 
opportunities to expand their operations and to transfer clean mining technology. 

The case for addressing the environmental issues connected with mining on a regional 
basis is compelling. Many of the mining companies are operating as multinationals. They may 
bring their experience to bear on their operations -- experience not shared by many of the national 
and local government authorities. A regional approach to environmental regulation helps avoid 
the complexity of different standards in different regions as well as setting a common playing field 

Several countries in the region have had the opportunity to explore dflerent polic~, and 
technology options for promoting pollution prevention and protecting common ecosystems or 
natural resources; these countries can learn these lessons through regional dialogue. The federal 
eoternment and state governments in the United States, as well as provincial governments m 
k 

Canada. are experiencing pressure for decreasing domestic environmental regulation of rmning to 
aioid creating competitive disadvantages for local mining industries vis-a-vis Latin Anerican 
rmning operations. Further. many of the natural resources potentially threatened by mining ha\ e 
common characteristics or may be shared by countries in the region. As the environmental laus 
of most countries - especially those regulating mining - are still in the formative stages. now IS 

the time to initiate regional policymaking initiatives in this area. 

C .  Developing a Framework for a Regional Approach 

Since 1997, the Environmental Law Institute (ELI). with the support of the United States 
.Agency for International Development (CSAID). the Tinker Foundation. and the John D and 
Catherine T. >lacArthur Foundation, has uorked in partnership with a number of regional 
environmental law centers throughout the Americas to develop a regional fiarnework for pollution 
prevention in the mining industry throughout the region. ELI and its partners - Fundacron 
.-fmb~enre y Recursos .trarurales (FARN) in Argentina. Centro Especializado de Derecho ); 
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Polirlca dmbiental (CEDPA) in Bolicia. Insrrruro Socroambrenral in Brazil. the Canadian Inst~tutc 
tbr Environmental Law and Policy (C1EL.U) in Canada. the Comrre .jacronal Pro Detinscl ~ l e  1'1 
Tierra! Nora (CODEFF) in C u e .  Cenrro .lfe.rrcano de Derecho .-lmbrrnral in Mexico. and 
Socledad Peruana cie Derecho Ambrenral (SPDA) m Peru - each deteloped a national case stud! 
of legal and policy approaches to sustainable mining in their respective countries. These national 
case studies focus on the different policy approaches. including economic incentives. used in these 
countries to promote the concept of pollution prevention as well as the development and transfer 
of "state of the art" pollution prevention technology and services. The national case studies also 
tdentifj gaps or inadequate mechanisms in these regulatory frameworks. 

Based on the results of the natural case studies. ELI has developed a preliminary 
fiamework for a regional approach for promoting pollution prevention. Thls fiamenork tirst 
detines what pollution prevention means in the context of mining operations. Next. the 
framework briefly identifies the legal approaches that can be used for pollution prevention. 
Finally, the fiamework identifies for each of the three major phrases of mining (exploration. actite 
mining operations, and closure), (i) the potential sources of pollution prevention. ( ii ) the 
opportunities for pollution prevention. and (iii) the specrfic legal. policy and management tools 
that can be used to address the relevant pollution problems. Select examples of pollution 
prevention tools currently in place in the countries studied are included 

11. A PROPOSED REGIONAL FRAMEWORK 

1 . D e k g  Pollution Prevention 

Pollution prevention in the mining context under the proposed framework would 
mean source reduction. recyciing, treatment, and secure disposal. I t  would mean designing 
operations to avoid or minimize the use, generation or m o b k t i o n  of pollutants: recycling 
materials and substances that might otherwise be released into the environment; and treating 
and securely disposing of hazardous substances, pollutants. and materials that could degrade 
the environment. In other words, taking all the steps necessary to avoid creating costly 
contamination. whde at the same time creating economies and efficiencies in the use of 
resources. 

The terms source reduction recycling. treatment. and secure disposal tcould h a ~ e  the 
tbllowing meanings under the proposed fiamework: 

Source reduction reduces or eliminates the quantity or hazard of pollutants at the 
point of generation. Source reduction includes strategies to predict the occurrence of acid- 
forming materials. arsenic. and toxic metals likely to be mobdized by mining activities and 
design operations to avoid or minimize contact with these materials and/or assure their 
isolation. Source reduction can also include such strategies as substitution of cleaner 
processes for more hazardous processes - such as prohibition of mercury processes. 
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Recycling provides for the use or reuse of uastes as a substitute for a commercial 
product or material in an industrial process. I t  can include strategies such as closed-loop 
processes for handhg acids and cyanides. and ma-vimizing the reclamation reuse of tailings 
water. 

Treatment is any method. techque.  or process that changes the phq sical. chermcal or 
biological characteristics of waste materials in a way that eliminates harmful characteristics. 
recokers energy or usehl materials in the waste materials. leave them capable of being reused 
or safely contained, or reduces their volume. I t  can include such strategies as 
decontamination of tailings. 

Secure disposal is any method. techruque or process that prevents residual uastes 
f7om posing a threat to the environment. T h s  includes use of designed disposal units to 
prevent sulfide materials from coming into contact with air and water and generating acid 
mine drainage. It may include placement of tallings in engineered structures with appropriate 
management and diversion of water to prevent mobilization and migration of po llutants. 

Laws that Can Serve the Pollution Prevention Objective 

Environmental laws. policies. and management techmques can help make pollution 
prevention a key component of sustainable mining operations. A variety of legal approaches 
can require the identification and integration of pollution prevention into metallic mineral 
mining operations. This section briefly identifies the role that each kind of legal instrument 
can play. 

Environmental impact assessment (ELA), if properly structured. can require the 
mining operation (or the approving governmental agency) to ident@ potential sources of 
pollution and ways to avoid or minimize them through alternative designs for the operation. I t  
can require the examination ofcumulative impacts on the environment by projecting both 
direct and indirect impacts ofthe mining operations and the impacts of other existing and 
foreseeable projects (and environmental stressors) in the same vicinity. I t  can require the 
evaluat~on of alternative methods of excavation, kneficiation of ore, and treatment and 
disposal of tallings. It can be used to identlfy monitoring requirements and mitigation 
measures to be implemented during and after the mining process. I t  can be used to identi& 
closure requirements, post-closure care, and contingency plans. I t  can also engage the public 
b) allowing them to identi@ issues of significance to them that might othemise not be studied: 
and by affording an opportunity for affected persons or agencies or local governments to 
1denti6 needs for additional data on points of particular concern. as well as to suggest 
alternative mining or disposal methods, timing of activities. or monitoring approaches. XI1 of 
these can help improve the quality of mining operations and increase the confidence of 
governments and local citizens that pollution prevention is integrated into the entire mining 
process from beginning to end. 



Planning, too. can serve to increase the efficacy of pollution prevention. Often the 
preparation of plans is integrated with en\.ironrnental impact assessment. Ho~ever .  uhether lt 

IS or not. preparation of exploration plans (~vhere there is to be sigruficant disturbance of land 
or water), mining plans, closure plans. and contingency plans. can help assure that operations 
do not produce unintended pollution. even if conditions change. I t  is important to design an 
operation so that it can be safely closed. If closure planning is postponed until trs middle or 
end of the mineral extraction phase, it may be too late to use certain pollution-preventing 
approaches. Moreover. given the volatdity of markets for metallic minerals. such issues as 
treatment, disposal. closure. and contingency planning cannot be lefi unaddressed unt~l a rime 
when revenues may be insufficient to allow them to be properly carried out. Various legal 
regimes require different plans. and have different timing requirements for the preparation and 
submission of plans. Whlle these need not follow the same pattern. nevertheless. planning for 
each phase of the mining operation is important if pollution prevention techmques for the mine 
are to be properly designed and implemented. 

Permits are used under some legal regimes to assure governments' ability to review 
proposed operations and to take enforcement action against operations that do not carry out 
their legal commitments. In many countries, the permit and the EIA approval are the same 
thing. In others, they are distinct (or a permit may even be required in some instances where 
an EIA is not). Many of the potentially pollution-preventing fhctions of permits have been 
discussed above under EIA and planning -- identdication of alternatives, pollution control 
measures. monitoring, mitigation. But permits also present opportunities to address 
enforcement and evaluation of an operator's fitness to operate the proposed mine (viz. does 
the operator have a bad record in the past, does the operator have sufficient financial 
resources to carry out the commitments identdied in the plan. permit. or EIA?). In addition. 
permit review and renewal processes may provide the public with an opportunity to submit 
comments. and insist upon appropriate monitoring and satisfaction of operator commitments 
Permits o fien require the submission of financial assurance guarantees (performance bonds. 
reclamation bonds. insurance. letters of credit, etc.) to assure that the mine is closed and 
reclaimed in accordance with the permit conditions even if the financial condition of the m e  
or parent company is impaired. 

Concessions are legal agreements between governmental owners of mineral rights and 
the mining companies who want to extract them. W e  the terms of concessions typically 
address financial issues such as royalty rates, lease rates, taxation, and s~rmlar economic 
concerns. they also may address planning and operating issues, as well as the provision of 
fiancial guarantees for the performance of environmental obligations. 

Regulatory standards - which may be incorporated into permits, incorporated into 
EIA. or that may operate directly on operators independent of either- can prescribe the use of 
pollution prevention techmques. Such standards may include h t a t i o n s  on the use or 
handling of toxic substances introduced to the mine site (such as cyanides, acids, flocculents. 
oils). Standards may also address construction and maintenance of ore beneficiation units 



(nulls, heap leach pads and ponds. etc) to prevent releases of introduced substances; and the) 
may address the handling of ores and waste rocks to avoid or minmue the release of naturall: 
occurring toxic substances (such as acid. metals. arsenic). Standards may impose 
requirements for treatment, disposal. and management of tailings. and for management of 
s t o m  water and ground water. Regulatory standards that require operators to just15 the use 
of mining and beneficiation methods that may produce pollutants. and to minimize such uses 
and provide for clean production may help promote pollution prevention in the metallic 
mineral mining sector. 

Financial incentives may provide means to encourage mining operations to adopt 
pollution prevention techniques. Such incentives may include preferential tax treatment for 
pollution prevention equipment. programs for rebates or credits against royalties for 
successfd pollution prevention, and other approaches. W e  such incentives do not take the 
place ofother legal tools. they may provide sufficient inducement to improve the functioning 
of these other tools in the protection of the environment and human health and safety. 

Monitoring and disclosure requirements can provide donnation that allows both 
mine operators and governments to adjust management practices as needed in order to 
prevent pollution. In addition. the public accountability provided by such disclosure rnay help 
encourage the adoption of pollution-preventing methods of mining, beneficiation. and closure. 

Public information and participation typically interacts with the other legal tools 
discussed in this study. Required disclosures by mining operations. and opportunities for 
members of the public (and local governments) to participate in evaluation of mining 
approaches can improve the responsiveness of mining operations to local environmental and 
social concerns. 

Environmental management systems, while not generally required by law. can 
nevertheless serve to improve the efficiency of mining operations - and hence their avoidance 
of  unnecessary and wastefit1 pollution. In addition such systems can give investors and 
purchasers of commodities confidence in the operations and thus benefit the companj's 
operations. Adoption of IS0 14000 standards in a number of countries may drive mining 
companies toward greater pollution prevention in their operations. 

Rules for remining of abandoned sites anrt/or privatization of existing governmenf- 
owned mines may provide some opportunities to remedy problems of the past while providing 
neu jobs and more modern, pollution-preventing techniques. 

Land-use restrictions can also serve to prevent pollution. For example. areas of 
particular ecological value and ffagility rnay be designated "unsuitable" for mining or for 
certain mining methods. Sirmlarly. areas with high concentrations of sulfide ores may be 
designated off-limits to mining under most circumstances because of their high potential for 
the generation of acid mine drainage - with mining allowed only under the strictest. best- 
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capitalized. technologically advanced methods and conditions. 

These represent complementaq legal tools that can help to tntegrate pollution 
pre~ention into the mining of metallic minerais. 

111. IYTEGRATING LEGAL TOOLS INTO A POLLUTION PREF'ENTION 
STRATEGY 

Mining operations have the potential to prevent pollution at three phases: exploration. 
active mining operations. and closure. The following discussion highhghts how legal and 
policy tools can be integrated into a strategy for preventing pollution in each of these phases. 

I .  Exploration 

Potential sources of pollution 

Exploration operations can result in the disturbance of the land surface and the 
creation of air or water pollution with naturally occurring materials as well as with materials 
introduced to the exploration site during drdhng and related activities. Drilling associated 
with exploration can lead to the contamination of groundwater, by creating new paths for the 
migration of contamination. Excavations associated with exploration can produce acid 
drainage and mobilize metals, as well as produce sediment and erosion. Finally. road building 
and clearing activities can directly cause pollution through sedimentation and erosion. but can 
also lead (in some remote forest areas) to secondary environmental impacts through induced 
development. 

Pollution prevention opportunities 

Pollution prevention during the exploration phase requires substantial attention to 
lirnitmg the extent of disturbance. This may include minimizing the area disturbed to that 
needed for exploration. and taking particular care in likely acid-generating areas to limit 
exposure of acid-forming materials. Plugging of wells and drill holes is important. Plans for 
abandonment of roads and suitable reclamation and revegetation of drill sites and other 
disturbed areas are important as well to assure that introduced contaminants or naturally 
occurring pollutants are not permitted to migrate, as well as in order to prevent unwanted 
dek elopment or degradation of lands. 

Legal, policy, and management tools 

During the exploration phase, it is important to assure that disturbances are those 
needed to locate and characterize the ore body, while minimizing impacts on adjacent lands 
and waters. Standards and planning can help assure that undue degradation does not occur as 
a result of exploration. and reclamation requirements can help prevent contaminatiop of 



ground water. erosion of drill sites and roads. and the formation of acid drainage. 
Requirements for financial assurance. such as bonding. can also help assure that explorat~on 
areas are not left to become pollution hazards. En\ ironmental management systems can help 
exploration operations assure that materials are properly handled and accounted tbr. and that 
exploration is both efficient and environmentally sustainable. Because exploration operations 
establish the basis for hture mining activities. it is important to assure that the: are conducted 
in ways that facilitate future mining whde not impairing areas that will not be m e d  or u here 
mining may not occur for a sigmfmnt length of time. 

Active M ~ g  Operat ions 

Potential sources of pollution 

Mining operations can cause the production of acid drainage. Such drainage can 
mobilize metals. making them water pollutants. Mining can mobrlize other naturally occurring 
toxic substances such as arsenic, which may become air or water pollutants. Active mines 
also are subject to accidental releases of cyanides, acids, or other introduced materials used in 
the mining and beneficiation process. Such releases may be due to process upsets. failure of 
equipment, or to precipitation events not adequately contained or controlled by the engineered 
design of the systems. Mines may expose wildlife (and particularly buds) to such substances 
even where releases &om the mine site are prevented. 

Active mines can generate substantial volumes of tadings and waste rock, uhlch ma> 
produce air pollution and water pollution during the operation. They also produce large 
volumes of waste materials. These include mine tarlings and spent ores that may be 
contaminated with cyanides. acids. or other introduced materials - leading to potential 
releases into the air. surface water. or ground water. 

Pollution prevention opportunities 

One of the keys to prevention of long-term water pollution is carefd characterization 
of ore and waste rock characteristics to determine what to disturb and how to handle and 
dispose of the disturbed materials. Early and thorough understanding of the materials present 
at the site can lead to avoidance of acid-forming or toxic material where feasible. and careful 
control of its disposal when it is disturbed. 

Pollution prevention also involves use of cleaner processes. For example. it ma) lead 
to use oftechniques that do not introduce cyanides, acids, or certain beneficiation reagents to 
the site; and that avoid use of mercury - still a problem in some countries. In addition. better 
design of processes can lead to use of a reduced amount of cyanides, acids. in the 
beneficiation process - chiefly through use of closed loop processes designed to minimize 
quantities used and released to the environment. These techques  make more efficient use of 
the materials and improve recovery of metals at the same time. Operations can also be 
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designed to minimize the exposed area of process ponds. or to use closed loop recoLeF 
systems with no exposed ponds. in order to reduce exposure of wildlife and the surrounding 
environment to substances such as cyanide used in leachmg operations. 

Control of site drainage is critically important to minimize the contact of precipitation. 
surface water. and ground water on the site with contaminants or acid-generating matsnals. 
Acid drainage controls include designs of mining approaches that exclude water or air from 
contact with acid-generating materials. and control of the bacteria that promote acid 
generation: as well as the use of on-site and imported neutralizing materials to reduce acid 
generation. Mine operations should also use designs that separate clean drainage from 
contaminated drainage in order to reduce the volume of water for which control and treatment 
is required. For example. pollution preventing designs separate storm water drainage from 
contact with materials in tailings impoundments. Such systems also recycle water used m 
bene ficiation processes and 6.om taihgs slurries. 

Pollution prevention during the mining phase also includes use of leak detection 
systems and monitoring of groundwater, water, and air. In addition, mines should provide for 
spill collection systems and containment structures for potential spills of hazardous 
substances. The mining plan should also include contingency planning, equipment. and 
training to enable operators to deal with foreseeable process upsets, leaks, and releases. 

Pollution preventing techmques include the control of dust using nontoxic materials 
and with attention to the fate of dust suppressants. Thls may include recycling of water used 
as a dust suppressant. 

Pollution prevention techniques useful during the active mining phase may include 
contemporaneous reclamation, where feasible. to reduce the "footprint" of the mine on the 
landscape and reduce exposure of disturbed area to the elements - thus reducing the potential 
for air pollution and water pollution. In order to accomplish better reclamation. operators can 
segregate and stockpile topsoil early in the mining operation for later use. 

Legal, policy, and management tools 

Virtually all of the legal, policy, and management tools discussed in thls report are 
applicable to the mining phase, and each may play some role in assuring that mining activities 
are efficient. clean, and produce impacts of h t e d  duration on the surrounding environment. 
[mportant toois include environmental impact assessment, standards for the prediction of acid 
drainage and for characterization of wastes, environmental management systems to provide 
for the handling of toxic substances, financial incentives and financial assurances to assure 
complete reclamation. as well as planning for the operation. for closure. and for post-closure. 
These tools can improve the efficiency of  mining by integrating environmental concerns into 
the operation at each stage: this results in savings over attempting to do environmental 
protection after the fact. and can also reduce costs. Cost savings may be achieved through 
such measures as limiting the amount of material requiring special handhg - due to early and 
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accurate characterization of overburden and waste materials with acid-generating or tox~c 
potential: and through measures such as segregation of topsoil for reuse in reclamation and 
revegetation; and through control and recycling of process uaters and introduced substances 

Mining plans and systems that account for all materials and that minimize the need for 
double-handling of rock and other materials can integrate efficient recovery of metals uith 
environmental protection. 

3. Closure 

Potential sources of pollution 

.At closure. mines can generate substantial pollution Eom the exposure of materials rn 
the pits and the waste rock and tailings disposal areas. Acid drainage can occur after the 
conclusion of mining and can worsen over time. S m h l y ,  contaminants contained in the 
tailings and spent ore from the beneficiation process may be released into the water and 
groundwater after closure of tallings disposal areas and heaps. 

Impoundments remaining after mining may become contaminated with acid drainage. 
metals, and other pollutant. posing a hazard to wildlife and (if impoundments are 
hydrologically connected to surface or ground water) to other water users and the 
environment. 

Dust particles from tailings and spent ore areas can cause air pollution after mining and 
closure has been completed. if they are not properly stabilized andlor covered. 

Pollution prevention opportunities 

Pollution prevention t echques  relevant to closure include isolation and containment 
of acid-producing materials. Use of neutralizing and other materials to prevent acid mine 
drainage and metals transport in pits, impoundments, and other waters is important. Topsoil 
and revegetation can help stabilize and control waste areas in their post-mining configuration. 
to limit movement and water infiltration. 

Rinsing, decontamination, and covering of spent ores and t a h g s .  coupled with 
drainage controls to prevent migration of contaminants remaining in place after closure. are 
unportant techniques. These measures may also include dewatering of mine tails and/or 
hydrologic controls for t a h g s  impoundments to ensure long term stability. Such measures 
should generally be accompanied by monitoring and maintenance to assure hydrologic 
controls are working to control drainage and to prevent water Eom contacting and mobilizmg 
contaminants of concern. 

Changes in the postmining configuration of the land can also reduce the threat of - 

pollution. Such approaches may include filling of pits where feasible in order to reduce the 



potential for collection and contamination of pit water and to reduce the exposure of waste 
rock to oxygen and water. where it may contrrbute to possible acid drainage. Plugging uells 
and adits can help prevent water pollution and the discharge of metals-laden mine site haters 
to surface and ground water. 

Removal of introduced material including pollution control wastes. beneficiat~on 
chemicals and reagents. laboratory chemicals. oil, etc.. is also an important part of preventing 
pollution after mine closure. 

Legal, policy, and management tools 

Closure of mine waste units. such as tailings impoundments and spent ore dumps. is 
best accomplished if fully planned prior to the commencement of active mining. Planning. 
environmental impact assessments (to help consider alternative sites and methods for disposal 
areas). environmental management systems. and financial assurance can all impr0k.e post- 
mining performance. Standards for closure. if incorporated into the project design. can 
provide a key benchmark by which to assess performance. In addition. public ~nformation and 
transparency can improve the effectiveness of post-mining contro Is - assuring that disposal 
areas remain undisturbed after closure and do not create any risks to local populations. 

IV. POLLUTION PREVENTION AND EXISTING NATIONAL LAWS 

A preLirmnary review of the national case studies indicates that the countries studied 
are just beginning to incorporate pollution prevention into their laws regulating the 
environmental impacts of mining. In general, countries have focused on pollution prevention 
more in the initial stages of mining (exploration and start-up) than in the course of actual 
operations and closure. Moreover, the use of financial incentives and environmental 
management systems to promote pollution prevention in the mining sector appears to be ~ e p  
limited. The following discussion highlights some of the areas of progress as well as gaps in 
national legislation promoting pollution prevention. 

IV Environmental Impact Assessment 

The environmental impact assessment procedure is gaining great popularity in the 
region as a tool for preventing the environmental impacts of mining. However. there still 
remains a need fine tune the use of this tool to actually promote pollution prevention. For 
example. in Peru significant exploration activities are only required to present an 
"Environmental Evaluation" rather than an "Environmental Impact Study." The 
.-E n\.ironmental Evaluation" differs fiom the "Environmental Impact Study" in the issues that 
must be addressed, the periods for approval and the requirement for conducting a public 
hearing. As a result. opportunities for promoting pollution prevention may be lost. In 
addition. even in the case of operations subject to preparation of an "Environmental Impact 
Study." the focus is on con t rohg  and mitigating environmental impacts rather than 
preventing them in the first place. Thls is because the applicable environmental standards are 



oriented towards control of contamination at the end of the process and compliance m.ith 
maximum permissible lirmts. I t  is interesting to note that in contrast to ths  situation. Peru's 
en~ironmental laws for the manufacturing and fishing sector now incorporate methods 
promoting pollution prevention. 

IV Standards 

b h l e  several countries have general pollution control standards that could be 
interpreted to promote pollution prevention. only very h t e d  progress in the region has been 
made towards establishmg standards specifically promoting this objective. Environmental 
standards tend to establish general h u t s  on emissions or limits on environmental 
concentrations rather than promote specific pollution prevention practices such as source 
reduction or recycling. Peru. for example, has maximum permissible lirmts for liquid effluents 
that regulate Ph. suspended solids. lead. copper. zinc, iron, arsenic and cyanide. as well as 
ma.uimurn permissible levels for certain air contaminants, including lead. arsenic and 
particulates. In addition, Peru has suggested practices outlined in a number of environmental 
management guides on topics such as water in mining operations, acid mine drainage and 
tadings management. Other than measurements for the prediction of acid mine drainage, these 
guides do not promote any specific pollution prevention practices. 

Concerns over the adequacy of existing approaches have led to some unexpected 
results. For example in 1998 the citizens of the State of Montana in the United States voted 
in a referendum enacting a law to prohibit the establishment of any new surface mining 
operations using cyanide. Likewise, the State of Wisconsin adopted a moratorium on the 
mining of sulfide ores until companies could present evidence of successfully closed mines that 
did not generate acid. The U.S. Bureau of Land Management has proposed regulations that 
would require operators to "minimize water pollution (source control) in preference to water 
treatment" and to "handle earth materials and water in a manner that minimizes the formation 
of acidic. toxic. or other deleterious pollutants of surface water systems" and manage 
excavations and other disturbances to "prevent or control the discharge of pollutants into 
surface waters" among other pollution prevention requirements including "rninimiz(ing] the 
likelihood of acid formation and toxic and other deleterious ieachate generation." 
Controversy surrounding each of these moves suggests that the process of setting and 
communicating standards with a pollution prevention objective in mind desenes more 
attention. 



IV Public Participation 

National laws are beginning to incorporate mechanisms for public participation at a 
L ariety of stages of operations. Peru. for example. requires a public hearing in connection 
u ith the preparation of the environmental impact assessment for mining operations. Home\ er. 
the effectiveness of this mechanism may be limited because individuals are not guaranteed 
participation in the hearing, questions may only be posed in w~itten format. the hearings are 
only held in the central headquarters of the Ministry of Energy and Mines in Luna and the 
authorities are note required to consider the contributions made in the hearing. Mexico has a 
established a procedure, "denuncia popular." that allows any person to file a complaint u ~ t h  
the appropriate federal. state or municipal authority concerning environmental problems. 
Canadian citizens, through mechamsms in some environmental legislation, have the 
opportunity to request an investigation of an alleged offense and, if pollution prevention 
practices are substandard. also can file a petition through the newly constituted Commissioner 
of Environment and Sustainable Development with the responsible federal department. 

IV Financial Incentives and Environmental 
Management Systems 

National laws have not focused significantly on financial incentives as a tool for 
promoting pollution prevention in the mining sector. In part the problem may lie in more 
general policies. such as exist in Peru. precluding the use of financial incentives such as tax 
credits. for this purpose. 

While some countries are begin to experience the voluntary use by the mining sector of' 
environmental management systems such as IS0 14000, such tools have not formally been 
incorporated into the regulatory structure. Mexico. for example. has a Voluntary 
Management Program in which the mining industry can participate. The most significant 
vo luntap environmental program in Canada the Accelerated Reduction and Elimination of 
Toxics Program (ARET), includes as members 3 1 of the 34 members of the Mining 
Association of Canada. However, due to a number of problems with the ARET program -- 
including. among others, allowing baselines to be set too early, the lack of third party 
t.erification of emissions reduction claims. and inconsistent monitoring and reporting methods 
-- as well as the combination of poor enforcement records in Canada and decreased 
department and/or ministry capacity for enforcement. the current voluntary programs ma) 
ha\.e serious consequences for Canada's environmental regulatory framework. One problem 
in the C.S. and possibly other countries associated with the use of these environmental 
management systems is that potential liability under environmental laws may discourage some 
operators f?om disclosing operational problems and/or violations on a voluntary basis. 

5 .  CONCLUSION 

Pollution prevention offers the mining industry the opportunity to address 
? .  



environmental problems whde at the same t irne taking advantage of sconormes and e ficienc~es 
in operations. h h l e  national governments ha! e begun to incorporate pollution pre\ entlon 
strategies in their laws and policies. considerable work remams to be done in t h s  area to 
produce a comprehensive approach to pollution prevention m all phases of m g  operation: 
exploration. operations and closure. The det,elopment of a regional kameaork for promoting 
pollution prevention would greatly assist goLernments in this task. In addition it would assure 
that as trade and investment in mining operations in the hemisphere expands. governments are 
not co~lfironted with downward pressure on environmental protection. Mining companies 
would also benefit &om a consistent approach in the regions towards regu!r:ion of their 
operations. 
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