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Humanity faces the challenge of meeting the development needs of a growing population
from a shrinking natural resource base. Achieving a balance while doing this requires
better understanding and recognition of conservation and development imperatives by all
stakeholders, including governments, business and conservation communities. This is a
first step towards a more strategic and integrated approach to land use planning and
management that helps societies make better-informed decisions.

Together, our organisations are moving in this direction through the IUCN-ICMM Dialogue.
Launched in 2002 at the World Summit on Sustainable Development, the Dialogue aims to
improve the mining industry’s performance in biodiversity conservation.

In July 2003, a major workshop was organised under the auspices of the Dialogue at
IUCN’s headquarters in Gland, Switzerland. Several case studies from around the world
were reviewed and discussed to lay the foundation for the development of good practice
guidance for the mining industry. Those case studies and others are summarised in this
publication.

The case studies illustrate how management tools, rehabilitation and restoration
processes, together with improved scientific knowledge, can help conserve biodiversity.
They also show that mutual benefits can result from stronger collaboration between the
mining and conservation sectors, just as they demonstrate the issues on which we are still
searching for common ground.

This publication shows how good practice, collaboration and innovative thinking can
advance biodiversity conservation worldwide while ensuring that the minerals and
products that society needs are produced responsibly. It is our hope that this report will
inspire communities, companies, governments, NGOs and scientists to co-operate in
developing more avenues for integrating mining and biodiversity conservation in ways that
reduce conflict and costs and that recognise the rights and interests of all.

Achim Steiner Paul Mitchell
Director General Secretary General
IUCN - The World Conservation Union International Council on Mining and Metals
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Why is Biodiversity Conservation Important?

by lzabella Koziell

Biodiversity sustains human livelihoods and life itself.
An estimated 40 per cent of the global economy is
based on biological products and processes.
Biological diversity has allowed massive increases in
the production of food and other natural materials,
which in turn have fed the growth and development of
human societies. Through close interaction and
manipulation of biodiversity, humans have created
thousands of new crop varieties and livestock breeds,
with distinct development benefits. Biodiversity is also
the basis of innumerable environmental services that
keep us and the natural environment alive - from the
provision of clean water and watershed services to
the recycling of nutrients and pollination.

Biodiversity encompasses variety and variability.

In other words, it refers to the differences within and
between all living organisms at their different levels
of biological organisation - gene, individuals, species
and ecosystem. It is through the myriad interactions
among and between these organisms and the biotic
environment that the possibility for adaptation arises.

Maintaining the potential for adaptation is important
because it allows organisms to adapt to modifications
in the environment - such as climate change. It also
allows farmers and breeders to alter and create new
varieties by crossing genetic lines, thus boosting
productivity and enabling the same species to be
grown and produced across a huge variety of climatic
and ecological conditions. Take, for example, a single
crop such as wheat - the genetic diversity held within
this crop and its wild relatives has allowed selective
adaptation, enabling it to be grown successfully
across a vast range of different climatic zones, from
North America and Africa to Asia and Australia.

Biodiversity is therefore important because it offers
choice not only from an evolutionary perspective but
also from that of human development and survival.
This has helped people manage change - it provides
alternatives to fall back on when other resources
happen to fall absent. It also enables people to adapt
resources proactively to better suit new conditions.
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Current pressures on and losses of biodiversity are
threatening to undermine these choices and adaptive
responses, however. The last few hundred years have
witnessed a rapid increase in the rate at which
biodiversity is being altered. As populations have
grown and their consumption needs increased, so has
the drive to extract more economically valuable
resources more rapidly - be it minerals, timber or
food. Natural habitats that harbour some of the
world’s most valuable biodiversity are being lost at
ever faster rates and over progressively wider areas.
And managed lands are undergoing increasing
simplification - with large losses of agricultural
biodiversity. The consequences of these changes and
losses are already affecting some of the poorest
communities in the world. But they will undoubtedly
affect us all.

In order to conserve biodiversity, throughout history
societies have protected areas they consider valuable.
Conservation has taken many different forms,
including setting aside land for national parks or
sacred sites and imposing use restrictions on certain
plants or animals (known as in situ conservation).
Specific areas have most often been set aside for
such reasons as their rare ecology (endemic or Red
Listed species) or exceptionally high species diversity;
their critical environmental services, such as
watershed protection or evolutionary functions; or
their continued use by indigenous peoples who are
still pursuing ‘traditional’ lifestyles based on ‘wild’
resources.

As development pressures grow, areas containing
unique characteristics have become ever more
vulnerable to pressures from outside commercial
interests or local inhabitants. Governments have
found it increasingly difficult to maintain these zones
as ‘no-use’ areas, particularly with limited funds and
little prospect of the areas paying their own way.



Ex situ conservation activities have aimed to preserve
certain species outside their natural habitat - such as
in zoos, herbaria and botanical gardens. They have
also aimed to ensure adequate access to genetic
resources for the research and development of food,
agricultural, pharmaceutical or cosmetic products.
But most of these collections are found in industrial
countries, far from their original source in the tropics,
and the resources to maintain them are dwindling
rapidly.

The pattern of declining support for biodiversity
conservation has been to some extent countered by
the Global Environment Facility and other smaller
funding facilities. Yet the deficit remains large - and
governments, particularly in developing countries, are
unlikely to devote the necessary resources to
conservation in the near or medium term. New
sources of funding and new forms of partnership in
biodiversity conservation are critically required. This
is where the private sector, including the mining and
minerals industry, can further develop a role.

A few of the larger mining companies have begun to
take steps in this direction. Some have formulated
biodiversity policies; others have taken innovative
steps in planning, design and operations
management. Evidence of such remedial actions is
encouraging, yet they are largely restricted to a
handful of major players. And within this group, some
are doing more than others. Adopting ‘biodiversity-
friendly’ practices remains challenging, especially for
smaller companies and peripheral players. This is
partly because governments, while perhaps
committed on paper to biodiversity, have found it
difficult to create the right incentives and apply the
necessary regulations in a way that could encourage
all players - from the individual miner to the largest
company, as well as other economic sectors - to
conserve biodiversity.

There is considerable potential benefit to be gained
from stronger partnerships between the mining and
conservation sectors. These partnerships must not
neglect, however, to include governments and local
communities — as the latter most often are the
greatest losers, whether this follows a mining
development or the establishment of a protected
area. They are also often least able to articulate their
needs and interests - being financially poor and
politically marginalised.

While there are some successful partnerships
emerging, there is still much work to be done to build
the trust necessary to engage in more widespread
collaborative action. Building strong and sustainable
partnerships in conservation will require a carefully
managed process that will provide the necessary
space for building the confidence that can allow an
extended dialogue on mining and biodiversity. Critical
elements of such partnerships will include:

e improving the coherence of and access to
information on biodiversity;

e reviewing and improving protected-area
categorisation and classification systems;

® engaging in joint conservation and sustainable
development projects;

e working towards more effective land use planning
systems;

e pulling together, disseminating and implementing
best-practice experience;

e instituting more rigour and independence in
environmental impact assessments and
environmental audits; and

e ensuring that finance agencies apply consistent
best-practice criteria.
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on Mining and Biodiversity Conservation

The activity of mining requires vigilance to ensure that the heritage of future generations - the biological as well as cultural heritage - is not
adversely affected by the activities of today. The almost universal past experience of indigenous peoples with regard to mining is poor actions
and poor accountability. If it is at all possible to change this experience, then to my mind the effort is worth it.

Indigenous cultures are inherently values-based and have highly systematic cultural traditions of ascertaining excellent, best, mediocre and
bad practices in all aspects of life. Best practice represents the only responsible and ethical way forward. It plans for the direct and active
participation of local indigenous communities in all aspects of the business of mining - from negotiation for access to the conduct of mining,
environmental quality and the rejuvenation of any lands and waters affected. If there is a genuine desire to adopt best practice as a standard
of the mining industry in its dealings with indigenous peoples, companies must be willing to conduct business differently.

One practical strategy for best practice is No-Go Zones. While no mining in ‘protected areas” might appease environmental groups, in itself it
will not appease indigenous groups. Not all mining sites are in protected areas or are rich in biodiversity, but they may well be rich in
indigenous cultural and spiritual terms. Best practice could also include restoration, a standard consistent with liability that acknowledges
the responsibility of a mining company to maintain the ongoing wellbeing - cultural and environmental - of the site during mining as well as
to restore the site after mining has ceased.

Aroha Te Pareake Mead, Victoria School of Management, Aotearoa/New Zealand

The 1972 World Heritage Convention is an international legal instrument for the protection of cultural and natural heritage of ‘outstanding
universal value’. With 178 governments having ratified the treaty as of May 2004 and 788 sites on the World Heritage List, the convention is an
important instrument in heritage conservation.

Threats to the very survival of the world’s heritage have increased over the last three decades as a result of neglect, poverty, civil unrest and
military conflicts as well as ill-advised planning in many regions. These increasing threats demand improved implementation of the
convention by the states that are party to it. They are encouraged to adopt a national policy that gives cultural and natural heritage a function
in the life of the community and to integrate the protection of that heritage into comprehensive planning programmes.

One of the most important protective mechanisms of the World Heritage Convention is the List of World Heritage in Danger. The inclusion of
properties on this list is intended to highlight the need for urgent attention by the whole international community. In the past, many World
Heritage sites have faced threats to their values and integrity as a result of mining development projects and disasters.

While being vigilant in efforts to protect world heritage and always ensuring the protection of the ‘outstanding universal values’ of heritage
sites, we must not ignore the opportunities for fostering conservation partnerships with seemingly unlikely allies. Since 2000, a constructive
dialogue has taken place with the mining industry, including international meetings presenting case studies of World Heritage sites under
threat, publications and presentation of results on web sites.

The ICMM statement on World Heritage sites as ‘'no-go areas’ was widely recognised as a landmark commitment from leading companies in
the mining industry. There are enormous conservation benefits from such co-operation and from sensitive, well-planned projects.

We have already gone some way in this dialogue between the mining industry and conservation. There is increasing interest not only in
talking but in solutions to our everyday problems and to challenges in the field. An international conference is planned for 2006 on extractive
industries and World Heritage sites.

Mechtild Rossler and Guy Debonnet, UNESCO World Heritage Centre
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Governments, the public and NGOs are increasingly holding business accountable for its negative impacts on biodiversity. This emphasis on biodiversity
as a key sustainable development challenge makes it an issue for business in two main ways.

First, society is progressively more sensitised to the issue and is voicing its expectation that business should shoulder its responsibility for the loss of
biodiversity and make a positive contribution to its conservation. In order to win trust and maintain a licence to operate, companies will need to position
themselves to be able to demonstrate they are responding to this expectation.

Second, companies, governments, investors, brokers and NGOs all point to biodiversity business risks and opportunities to which companies need to
respond. Some already recognise the potential opportunities presented by demonstration of best practice on biodiversity - not only in greater
motivation and support for company operations among staff and other stakeholders, but also in more efficient operations through this stakeholder
support, faster permit and concession negotiations that produce both earlier revenues and considerable savings and the competitive advantage of
favoured status as a partner. Conversely, companies and investors are increasingly acknowledging the business risks that inadequate management of
biodiversity poses: costs imposed by liabilities and operating inefficiencies, difficulties in gaining access to land and resources, reputational damage,
access to capital and the delays, costs and inefficiencies caused by disaffected stakeholders and employees. Together, these risks and opportunities
offer a compelling case for best practice by companies on biodiversity, enabling them to protect shareholder value.

Kerry ten Kate, Insight Investment

The capacity of mineral development to contribute to biodiversity conservation is not intuitively obvious. Mining is an extractive industry and, by its very
nature, can have significant direct and secondary environmental and social impacts. The negative legacy of past practices has created a deep level of
mistrust of the industry in conservation circles and raised questions about the industry’s role in society’s transition to sustainable development.

As noted in the Johannesburg Plan of Implementation, minerals are essential to modern life and important to the economic and social development of
many countries. Assured supplies will be required to meet the needs of the world’s growing population and to help fulfil expectations of improvement
in quality of life, notably in developing countries. If properly integrated into regional development and biodiversity conservation strategies, mineral-
related investment can help alleviate pressures from poverty on biodiversity-rich areas as well as foster sustainable improvements in the health,
education and the standard of living of national, local and indigenous communities.

Today, both onsite and offsite opportunities are being pursued by leading companies to enhance their contributions to biodiversity conservation. These
include assessments and conservation of unique flora and fauna, research and development, support for protected area site management programmes
and proactive community development programmes to provide sustainable economic and social benefits even after mine closure. A number of
companies have also established partnerships with conservation groups, and these are beginning to deliver real on-the-ground conservation
outcomes.

The challenge is to ensure that mining is part of the solution that enables better outcomes for biodiversity conservation and sustainable development.

Andrew Parsons, International Council on Mining and Metals

Mining is often viewed as more damaging to the environment than other developments. In part, this is due to the legacy of industry environmental
neglect, and in part it is due to the very nature of mining. By definition, a portion of land and its biodiversity must be removed - at least for a period of
time - to allow the extraction of minerals. This unique relationship between mining and conservation is what makes the concept of certain ‘no-go’
areas of unique or fragile biodiversity important.

A world without mining is unlikely. In many parts of the world people depend on mining for the essentials of life. These range from the very basics,
such as salt and fuel, to the needs of modern life, such as mobility, housing, health, and communications. While in some places it may be necessary to
give up mining in the interest of biodiversity conservation for posterity, often it need not come down to an either/or question: either mining or
biodiversity conservation.

The mining industry is increasingly aware of these difficult issues. Leading companies have demonstrated in several places that the negative impacts
of their operations can indeed be anticipated and then mitigated or minimised. And more examples are emerging both of compensation for inevitable
biodiversity losses through offsets and of companies achieving net biodiversity benefits. Yet many people still feel this is too little too late. The
challenge before society and the mining industry in particular is how islands of excellence can be expanded to match the required global effort.

The growing interest of society in conservation and emerging success stories from around the world signal hope for a future characterised by both a
richer biodiversity and access to the mineral resources we need. A sustained industry commitment and collaboration between industry, civil society
and governments can make this dream come true.

Mohammad Rafiq, IUCN - World Conservation Union
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Summary

Canada’s national parks and other protected areas are
created mainly to protect biodiversity, specific species
and wildlife habitat; to preserve ecological integrity;
and to ensure public access to outstanding natural
areas for recreation and tourism. Protected areas are
critical to the long-term health of society, while
stimulating and maintaining the economy. Mining is
also recognised as critical to the wellbeing of the
economic and social fabric of Canada; mineral and
energy resources constitute more than 30 per cent of
Canada’s exports.

Although mineral activities are prohibited in many
protected areas and all national parks, under the
Whitehorse Accord of 1994 decisions to withdraw any
lands from mineral activity must be based on all
relevant technical, environmental, social and economic
information. This includes information on mineral
potential that is gained through unbiased mineral
resource assessments.

The Mineral and Energy Resource Assessment process,
established in 1980, is the primary means whereby the
Department of Indian and Northern Affairs Canada,
Parks Canada, Natural Resources Canada (NRCan) and
the territorial governments co-operate in conducting
mineral and energy resource assessments. Because
MERAs are done before national parks are established
in Nunavut, the Northwest Territories and the offshore
of Canada, the assessment process is an integral part
of establishing a national park.
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Sequence of Steps in Conducting a MERA

1 Parks Canada informs the MERA Working Group of
natural areas under study.

2 MERA Working Group provides available information on
potential natural resources.

3 Parks Canada selects a potential park area.

4 Geological Survey of Canada (GSC) sets Terms of
Reference for the mineral and energy resource
assessment.

5 Senior MERA Committee approves the Terms of
Reference, with revisions if necessary.

6 Parks Canada informs public that a MERA will be
conducted for the area of interest.

7 Parks Canada prepares documents for Senior MERA
Committee and the public on natural and cultural
resources of the area and social and economic
implications of the proposed park.

8 GSC undertakes mineral and energy resource
assessment, including field and laboratory analyses to
bring information base up to modern standards.

9 GSC rates the mineral and energy potential of the area.

10 Territorial government conducts a hydroelectric
power assessment, if necessary, and presents results to
Senior MERA Committee.

11 The Minerals and Metals Sector of NRCan and other
members of the MERA Working Group prepare
comments on strategic and economic value of resources
of the area to the territory and to Canada.

12 Parks Canada presents a park proposal to the Senior
MERA Committee.

13 MERA Working Group presents technical reports and
recommendations on a proposed park boundary to the
Senior MERA Committee.

14 Senior MERA Committee makes recommendations to
the Minister of Indian Affairs and Northern Development
on a Government of Canada negotiating position toward
park establishment.

15 Parks Canada consults with the general public on the
park proposal.

16 After negotiations with any affected Aboriginal/Inuit
group, the Minister of Indian Affairs and Northern
Development may recommend a change in the
withdrawn lands to reflect the negotiated boundary and
to set up some interim rules on land use while the
Parliamentary procedure runs its course.



Federal geoscientists are essential to the MERA
process. Unbiased research scientists develop mineral
deposit models, collect the geoscience information
necessary as part of resource assessments and play an
integral role in providing stakeholders and policy-
makers with the results. The experts’ national and
international knowledge of mineral deposit and
hydrocarbon analogues (such as mineral deposit
models and petroleum play histories) is required to
translate geoscientific data into assessments of
resource potential. The field programmes conducted by
the federal scientists bring a consistent level of
expertise and adapt national methods of mapping and
of geochemical and geophysical surveying to specific
areas of interest.

MERAs are conducted in two stages: preliminary
research and, if more information is needed for a final
decision, comprehensive field and laboratory studies
followed by data analysis. In the first phase, scientists
follow five distinct steps:

e Clearly define the study area in partnership with the
other government agencies to ensure that the
objectives do not change part way through the
assessment. Also, geologic units and processes are
not necessarily confined to areas defined by politics,
climate, drainage or other natural events. MERA
study areas are commonly larger than the park
proposal.

Compile geoscience data from existing sources.
Typical data collected at this stage from previously
completed work would include bedrock geologic
maps, quaternary geology maps (surficial cover),
geophysical survey data, geochemical survey data
and mineral deposit/occurrence data.

Establish potential deposit types that may occur
within the study area.

Establish ‘conceptual models’ for these deposit
types.

Prepare an initial assessment of resource potential
based on the data collected. Once it has been
established which deposit models are suitable, the
potential for occurrence of these deposit types in the
study area is assessed. Seven categories are defined,
from very low potential to very high.

Country:
Canada

Institution:
Natural Resources Canada

Contact:

Daniel Wright

MERA Project Leader
Geological Survey of Canada

Telephone: +1 613 996 3919
Fax: +1 613 943 8742
Email: dwright@nrcan.gc.ca

Based on the results of Phase |, a Senior MERA
Committee makes one of four recommendations.

The advantages of a park could outweigh the value of
potential non-renewable resources within the study
area and thus the committee would recommend that
the park be created. The study area could have too
much non-renewable resource potential to be
considered for a national park, and another candidate
area should be chosen. Park creation could proceed
but boundaries would be modified to exclude areas of
high mineral potential. And last, more information
could be required before a final decision is made, so a
Phase Il study would be recommended.

In Phase Il, the highest priority for the work plan is to
ensure that knowledge of the bedrock and surficial
geology is current and comprehensive. Due to the
current limits on government resources and the
logistical challenges of non-destructive fieldwork in
pristine remote areas, geological mapping is usually
thematic and targeted. Scientists use geospatial and
geostatistical tools to normalise results over the study
area, systematically go through a check list of deposit
types and their essential characteristics and
subjectively determine the potential of each deposit
type for each resource assessment domain. Of course,
resource assessments are a snapshot in time based on
existing, incomplete knowledge. Though cost and time
constraints preclude it, ideally it would be best to
re-evaluate each area at regular intervals to reflect
changes in data availability and so on.

Improved geological knowledge increases
policy-makers’ confidence that parks can be
established without seriously compromising future
non-renewable resource development. Overall, the
MERA process has been an effective tool for
sustainable development by encouraging balance,
coordination and partnerships involving Canada’s
mineral and energy industry, agencies creating
protected areas for environmental objectives, and
individuals and organisations representing various
stakeholder groups, especially the local residents of
the lands in question.
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Summary

New mineral deposits are needed to replace the
resources depleted by mining. Exploration is a process
whereby a continual stream of projects, varying in
maturity, are examined, advanced and either developed
or passed up. Exploration is sustained by establishing a
pipeline of projects ranging from area selection in the
earliest stage to more advanced deposit delineation.

The Four Stages of Exploration

large tracts (typically at least 100,000
hectares) are reviewed through desktop studies and
airborne surveys, with limited reconnaissance visits
that include geological traversing and collecting of
some surface geochemical samples; impact zero to low

a reduced area (~10,000 hectares)
is explored (usually within a year) by airborne surveys,
geological mapping, ground geophysics and surface
geochemical sampling; typically fewer than 10 in field
team; impact low

a reduced area (~1,000 hectares) is
evaluated over several field seasons by more intense
ground testing, with some drilling; up to 25 people in
exploration camp; due to ground disturbance from road
clearing and some noise and dust from drilling, impact
moderate

a very small area (less than 100
hectares) is explored over several years; more than 50
people on site; activities include close-spaced drilling,
road and vegetation clearing and bulk sampling of
mineralised material; impact moderate to high

In September 2000, Anglo American plc announced that
it would develop the Skorpion zinc mine and refinery
near Rosh Pinah, in southern Namibia. The deposit is
approximately 85 kilometres north-east of Oranjemund
and 25 kilometres north of Rosh Pinah. Construction of
the open-pit mine and plant commenced in 2000 and
first production occurred in April 2003. At full capacity,
the mine will produce 150,000 tonnes of zinc metal a
year. Ongoing exploration for zinc is being conducted in
the surrounding area mainly by means of drilling on a
broad grid basis and by sampling rock chips and cores.

Southern Namibia is recognised as one of the world’s
top 25 biodiversity hotspots. It is the only arid hotspot
environment, and over 10 per cent of the plant species
there are found only in the Sperrgebiet area. Of
particular importance are the indigenous succulents
Mesembryanthemaceae, known as ‘'mesembs’.

The main concern of the Namibian Ministry of
Environment and Tourism (MET] is that the Sperrgebiet
habitat is extremely sensitive and cannot rehabilitate
itself and that exploration may cause irreparable
damage. They wanted the impacts of exploration to be
minimised and the land restored to a near-original
state for future uses, such as ecotourism.

In addition, MET had concerns over unrestricted
exploration for all commodities in the region, conflict
between government pro-development and
conservation lobbies, poor track discipline and drilling
techniques, the collecting of plants and wood and the
poaching or disturbance of animals. Delays in
rehabilitation and the turnover of exploration staff
could also mean the loss of environmental knowledge.

The Skorpion Mine Environmental Management Plan
(EMP) addressed exploration issues, and a specific
Exploration EMP was developed. In addition, and in
conjunction with other stakeholders, a Rosh Pinah
Environmental Forum was formed in late 2000 to
develop site-specific plans for exploration areas.
Stakeholders in this process included Anglo American
exploration staff, a consultant retained as external
auditor, the Chief Warden of Sperrgebiet, staff from the
Namibian Ministry of Mines and Energy and a botanist
from the National Botanical Research Institute in
Windhoek.

The exploration methodology required wide-spaced,
rotary air blast drilling, which had potential impacts on
the environment. A field visit was arranged for the
external environmental consultant and the Chief
Warden so they could discuss the drill programme and
suggest ways to minimise any possible impacts. In
addition, rehabilitation options for unavoidable damage
were suggested.



Skorpion zinc mine, 2003

This process led to an agreement to, among other
actions, restrict drill site access to single tracks on grid
lines; use wide, low-pressure tyres and lightweight drill
rigs; ban camping within the Sperrgebiet; rehabilitate
all drillsites and access tracks; and monitor the
drillers” environmental conduct daily.

A more specific management plan set prevention and
protection as the first objective. It highlighted pollution
control (dust suppression), reporting and biannual audit
commitments and layout design of new tracks to avoid
track and drill damage. In addition, field crews were
trained to recognise endangered plant species.

The second management objective was rehabilitation of
unavoidable environmental damage. A team of four was
dedicated to full-time rehabilitation of drill sites and
access tracks. They levelled and raked all disturbed
ground (harrow in places) and collected and disposed
of drill materials (chips, muds, pegs, pipes). They also
replanted and watered species from surrounding areas.

As part of the follow-up, site visits were conducted with
all stakeholders, ‘before-and-after’ photographs were
taken and biannual audits were conducted with full
reporting. Spot checks were held, and formal sign-off
was given to previously affected areas.

Southern Namibia is one of the world’s top
25 biodiversity hotspots

Country:
Namibia

Company:
Anglo American plc

Contact:
John Landmark
Vice President - HR & Strategy, Exploration Division

Telephone: +44 (0) 20 7698 8888
Fax: +44 (0) 20 7698 8600
Email: jlandmark@angloamerican.co.uk

Large tracts of ground have been returned to their
original state at minimal cost, including over 90
kilometres of tracks created by other parties before the
current exploration phase. The exploration objectives
were achieved within budget, and the rehabilitation
provided additional local employment opportunities.
The level of environmental awareness and regard for
the importance of biodiversity by all exploration staff
increased considerably, and an excellent relationship of
trust developed between Anglo American and MET
staff.

Through dialogue and an openness to admit failings,
very high standards were set and achieved. It is clear
that environmental protection and remediation
solutions do not have to be high-tech. A continuing
relationship with consultants after the EMP was drafted
provided continuity and added credibility to the efforts
to retain biodiversity.

Rotary air blast rig in the Sperrgebiet
of Namibia
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Summary

The Convention on Biological Diversity provided strong
support for the development of impact assessment
techniques especially related to biodiversity. Although
ElAs have traditionally addressed biodiversity issues,
they have been generic in nature. Often, they did not
consider non-protected species, different levels of
biodiversity, structural and functional relationships
within biological systems and between biophysical and
socio-economic systems, potential indirect and
cumulative impacts and possible mitigation measures,
possibilities for enhancement or the concerns of
communities and other biological resource users.

In addition, they commonly lacked proper baseline
surveys or data, the use of relevant scientific literature,
clear criteria for assessing impact magnitude and
significance and plans for post-project monitoring.

In order to take into account various aspects of
biodiversity, an environmental impact assessment
should:

e consider all the relevant levels of biodiversity -
bioregional, landscape, ecosystem, habitat,
communities, species, populations and (when
appropriate) individuals and genes;

e consider connections between the levels of
biodiversity by looking at structural and functional
relationships (such as connectivity, fragmentation
and disturbance, hydrologic and demographic
processes) and their relationship to biodiversity study
areas likely to be affected by different impact types;

e collect more detailed abundance and distribution
data on certain aspects of biodiversity without
necessarily surveying everything in detail, but
focusing on key biodiversity receptors;

e consider the full range of potential impacts, including
indirect, cumulative and induced impacts;

e consider the social dimension - the importance of
community and indigenous knowledge of local
biodiversity aspects, traditional uses of resources and
habitat and stakeholder participation; and

e set out clear criteria to judge the extent, magnitude
and importance of impact.

Ideally, assessments should be done at the exploration
stage. However, the inherent redundancy of the
process (only 0.1 per cent of targets represent
potentially economic mineral deposits) means that
there is resistance to spending survey money when the
odds are that the area will be released with no further
interest. On the other hand, early knowledge of critical
biodiversity issues in a given project would provide very
pertinent insights and should have some weight in the
decision balance of the sustainability of the
development project. (In fact, some money could be
saved by stopping the project at an early instead of a
later stage.) It is important to distinguish between the
different stages of exploration and when an EIA is most
likely to be triggered. General understanding of
biodiversity issues in an area before bidding on
exploration licences can be important.

An important step in gaining an understanding of how
the system might be changed by a proposed project is
to survey existing conditions - the baseline
environment. The baseline survey should provide the
necessary information on the site-specific
environmental setting of the project. It should cover
the different seasons, migrations, breeding and so on
and should be, if feasible, long enough to establish
pre-project trends. One important challenge in
assessing baseline conditions is the limited time frame
for a thorough assessment. Biodiversity field surveys
require sufficient time and resources. And to be of
significant value in the EIA, survey work needs to be
initiated early in the process. There should be scope to
take as long as necessary and appropriate to cover
aspects such as migrations, breeding seasons, rainy
seasons and so on.



Companies should demonstrate a high-level
commitment to the integration of biodiversity aspects
into decision-making processes and to the
maintenance and enhancement of important and
protected habitats and species. They should commit to
addressing biodiversity at ecosystem, species and
genetic levels as appropriate and to integrating
associated social aspects.

The interrelationships between biological/ecological
systems and human systems should be identified and
the impacts on these relationships addressed in a local,
regional, national and international context. In adopting
an ecosystem approach, ecosystem functions and
structure should be maintained.

The diversity of species or richness of ecosystems at
the future project site should be understood,
alongside related cultural and social aspects. Impact
assessments should identify if a site is important and
why. Does it contain or lie within a protected area? Is it
a sensitive or vulnerable site with high biodiversity
values? Is it a site of cultural importance? There should
also be recognition of and respect for specific local
biodiversity values and uses as well as for local,
traditional and indigenous knowledge of the area.

Impact assessment should be viewed as a process, not
a product. Direct, secondary and cumulative impacts
on biodiversity should be assessed in a phased
approach, both early in the project and throughout the
life of the mine. Impact assessment should also take
into account social, economic and health impacts. The
open and iterative process should actively seek and
allow time for stakeholder input. Biodiversity data
gathered in baseline studies, impact assessments and
subsequent monitoring should be shared with and
validated by stakeholders, including local communities,
academics, conservation organisations and other
companies.

Country:
Global

Company:
Noranda

Contact:
Robert Prairie
Manager, Ecological Effects Assessment

Telephone: +1 514 745 5559
Fax: +1 514 745 9379
Email: Robert.Prairie@montreal.norfalc.com

Impacts on biodiversity should be avoided wherever
possible, minimised where they cannot be avoided,
and mitigated where there are residual impacts.
During the development phase of a project, there
should be a rigorous assessment of all options,
including ‘do nothing’. Offsets may be useful in
mitigating residual impacts, and preference should be
given to in situ offsets that are aligned with local,
regional, national and international conservation
strategies and goals and that bring a net positive
benefit for biodiversity conservation.

Last, companies can manage risk around biodiversity
and maximise positive contributions by working in
partnership with government, communities and
others. Community involvement in biodiversity
assessment should be implemented at an early stage,
and sufficient time should be allowed for government,
industry and other stakeholders to understand,
evaluate and discuss biodiversity concerns throughout
the process.

Integrating Mining and Biodiversity Conservation: Case studies from around the world
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Summary

Mining often occurs in or near sensitive natural
environments, so biodiversity protection needs to be a
key part of the operation’s environmental management
programme. Impacts resulting from exploration and
mining operations can be widespread or confined,
direct or indirect, permanent or transient, and positive
or negative. In addition, interactions between mining
operations and local communities can multiply or offset
biodiversity impacts.

The amount of damage done to local biodiversity during
mining or the enhancement of it that is accomplished
will depend on:

e how well the potential impacts were foreseen during
baseline surveys, environmental impact assessment
and project development;

e how well the impacts are managed during
exploration, operational mining, rehabilitation and
closure; and

e whether the rehabilitated land, infrastructure and
management are sustainable after mining has gone.

Examples of direct negative effects are fairly obvious:
damage or clearing of native vegetation leading not
only to direct losses but also to fragmentation of
habitat; rainfall runoff from disturbed land leading to
soil erosion, turbidity, siltation or pollution of local
streams; introduction or spread of weeds (including
agricultural and commercial exotic species), pests and
diseases of native flora and fauna; alteration of
groundwater levels through mine de-watering,
resulting in vegetation impacts; and exposure of acid-
generating rock or subsoil that leads to contamination
of waterways with acid and mobile metals.

Integrating Mining and Biodiversity Conservation: Case studies from around the world

Indirect negative impacts often involve interactions
between the mining operations, its workforce and local
communities. Many examples of this relate to an
operation’s opening up access to remote regions, to
migration and settlement of people in the region, and
to the impacts these people have on the local
biodiversity. Some types of mining might also restrict
access to land that was previously used by local
communities — uses that may have been linked to
traditional subsistence livelihoods or to recreational
uses in affluent societies. Either way, pressures for
these land uses can be transferred to new undisturbed
lands, with subsequent impacts on biodiversity.

Yet mining can also contribute positively to biodiversity

outcomes beyond the impacts or activities of the

operations, through a wide range of programmes

such as:

e regional flora and fauna surveys;

¢ education and training;

e research funding;

e sponsorship of community environmental groups or
projects; and

e local and regional economic developments that have
biodiversity spin-offs.

Many of the negative impacts listed above can be
avoided or can even result in positive biodiversity
outcomes if appropriate consultation with regulators
and local communities is undertaken and if planning
and management are applied. Engagement,
collaboration and cooperation between government,
local communities and mining companies are all
critical for optimum biodiversity outcomes to be
realised. An example of a positive outcome is mine
rehabilitation designed to produce a fuelwood
plantation, agroforestry or grazing land.



/

In essence, an Environmental Management System

(EMS] can be considered:

e a tool to improve environmental performance;

e a means of systematically managing an
organisation’s environmental affairs;

e the part of an organisation’s overall management
structure that addresses immediate and long-term
as well as direct and indirect impacts of its products,
services and processes on the environment; and

¢ an ordered and consistent way for organisations to
address environmental concerns through
optimisation of resource allocation, transparent
assignment of responsibility and ongoing evaluation
of practices, procedures and processes - with a focus
on continual improvement.

All the likely positive and negative impacts of mining on
biodiversity can be integrated into an operation’s EMS
as items in the Aspects and Impacts Register. Ideally,
this will be developed in consultation with stakeholders
or will at least take their views into consideration. Any
potentially significant impacts must have management
programmes developed to deal with them.

It is important to note that biodiversity integration
should not be about creating a system that competes
with what already exists within individual companies or
the rest of the industry. In order to effectively integrate
biodiversity considerations into decision-making and
activities, a company should not need to adopt an
entirely new suite of systems or practices. These
should instead be integrated into a company’s ongoing
management systems and operations. In this way they
will build on systems already widely used within the
industry.

ik

Country:
Global

Company:
Alcoa

Contact:

John Gardner

Alcoa World Alumina

Australia Environmental Manager, Mining

Telephone: +61 8 9316 5111
Fax: +618 9316 5167
Email: ella.laycock@alcoa.com.au

One of the most widely used systems is ISO 14001.
Developed by the International Organisation for
Standards, this specifies requirements for an EMS to
enable an organisation to formulate a policy and
objectives that take into account legislative
requirements and information about significant
environmental impacts. It applies to the environmental
aspects that the organisation can control and over
which it can be expected to have an influence. It does
not itself state specific environmental performance
criteria.

In terms of biodiversity, the company should prepare a
register of relevant legal regulations and voluntary
practices, including corporate standards and
environmental guidance and codes of practice
published by professional and industrial bodies the
organisation belongs to, such as ICMM. The register
might also include:
e information on protected areas and their legal status;
e listed vulnerable species and risk of impacts in areas
of operation; and
e Biodiversity Action Plans for the areas in question.

If there are significant potential impacts on biodiversity
that could arise during or following major accidents or
emergencies, the company should undertake a more
detailed risk analysis, identifying vulnerable resources
and sites and drawing up plans for emergency
preparedness and contingency measures for each
potential impact. This is particularly relevant if the
project is in or near a sensitive biodiversity area.

In cases where biodiversity is a significant aspect of
one or more projects, biodiversity criteria may also be
incorporated in existing performance contracts in order
to emphasise the focus on biodiversity within line
management.

Integrating Mining and Biodiversity Conservation: Case studies from around the world
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Summary

The direct impacts of mining disturbance to land
surfaces are usually severe, with the likelihood of the
destruction of biodiversity within natural ecosystems
through the removal of natural soils, plants and
animals. But mining is a temporary land use: the
mineral deposit is finite and eventually exhausted. The
major goal of sustainable rehabilitation is therefore the
maintenance of land use options for future generations.

Mine closure and rehabilitation also need to take into
consideration the long-term effects of acid mine
drainage (AMD] and the need to rehabilitate in a
manner that reduces the generation of AMD to
acceptable levels. In conditions where the long-term
risks of AMD are significant, the design of rehabilitated
profiles may need to be modified to minimise the
entrance of water or air.

Social factors should be considered, too, in practical
restoration planning when a mine is not isolated from
surrounding communities or is in a relatively heavily
populated area. In such cases the rehabilitation
objectives need to be defined in close consultation with
local communities, as these are the people who will
have to use the rehabilitated land in perpetuity after the
company is gone.

In many parts of the world the social and legislative
context of mining now requires some form of land
rehabilitation goals to have been established for after a
mine closes, and these are often determined prior to
granting planning and operating permits for a new
mine. Rehabilitation considerations are now
incorporated into mine planning and have become a
major factor governing mining operations, waste
disposal and site closure. Yet there remains a
considerable legacy of poor reclamation practices that,
at best, have not provided any successful ecosystem
development - and certainly no consideration of
biodiversity losses and gains.

Ecological restoration is about a broad set of activities
- enhancing, repairing or reconstructing degraded
ecosystems - and about optimising biodiversity
returns. In essence, the restoration of mined land is
based around ecosystem reconstruction. It is usually a
question of re-establishing the ability of the land to
capture and retain fundamental resources - energy,
water, nutrients and species.

Ecological restoration with biodiversity benefits in mind
must involve an orderly set of considerations that
promote successful procedures and practices. Often
these practices, although based on similar general
considerations, will need to be innovative because of
unique circumstances in each area and ecosystem.
Restoration objectives must be formulated from a
detailed knowledge of the basic structural and
functional characteristics of natural ecosystems. While
the very concept of restoration may imply reinstating
the pre-mining ecosystem, the practical context of any
site demands that the following be considered: speed
of attainment, economics (or cost-benefit], achievability
and long-term stability with ongoing management at a
reasonable cost.

The Terminology of Mined Land Rehabilitation

the general process whereby land
surface is returned to some form of beneficial use

reclamation that is guided by ecological
principles and promotes the recovery of ecological
integrity; reinstatement of the original (pre-mining)
ecosystem in all its structural and functional aspects

progression towards the reinstatement
of the original ecosystem

the creation of an alternative ecosystem
to the original



. Rehabilitation of an
exploration drill site

Restoration planning models recognise that for most
mine reclamation programmes over the last 30 years,
an overriding consideration has been whether topsoil
has been retained or lost. This will, in all probability,
determine how quickly a pre-mining ecosystem can be
restored with its biodiversity regained, and whether
such a restoration goal is actually realistic and
sustainable. Topsoil is a strategic resource that should
be conserved if at all possible. Thus its removal,
storage and replacement have been subject to a great
deal of technical research in recent times in an effort to
protect the physical and chemical properties and the
biological processes of this valuable natural resource.
Restoration practices where topsoil has been retained
focus more on the spatial and temporal factors
affecting species colonisation and establishment; the
criteria for monitoring and assessing success,
particularly in the longer term; and the restoration of
natural indigenous ecosystems and biodiversity values.

In the restoration of sites where topsoil has been lost,
the major ecological challenges are still related to the
interactions between plant species and substrate - that
is, revegetation. Yet in these cases faithful restoration
of original ecosystems is rare. Mining substrates vary
considerably in their physical and chemical attributes,
but they tend to inhibit natural colonisation, and further
succession may be restricted because of metal toxicity,
infertility or acidity. Slow natural succession has
sometimes been promoted as a reclamation option, but
this is usually politically unacceptable in an era when
closure planning is becoming an everyday expectation.
The principal restoration options in the absence of
topsoil are the ameliorative approach (improving the
physical or chemical nature of the site), and the
adaptive approach (careful selection of species,
cultivars or ecotypes).

Country:
Global

Company:
Anglo American

Contact:
Phil Tanner

Telephone: +27 (0)11 638 9111
Fax: +27 (0)11 638 3221
Email: ptanner@angloamerican.co.za

The development of measurable criteria for judging
restoration success has proved difficult, but standards
are usually derived from the particular community and
ecosystem characteristics desired as restoration
objectives. Three general success guidelines have been
proposed for a restored ecosystem:

e self-regulation for some set period of time, which
entails having the structural and functional attributes
persist in the absence of whatever subsidies, such as
fertilizer or seeding, were needed during the initial
implementation;

e achievement of the design criteria - that is, the
restoration goal and objectives - established before
restoration was undertaken; and

e the absence of any observable adverse effects in the
larger ecological landscape.

From these criteria, it can be seen that it is absolutely
necessary to have restoration objectives that have
unambiguous and technically feasible operational
definitions, that are ecologically sound, scientifically
valid and socially relevant, and that are receptive to
measurement and prediction. The ecosystem
characteristics measured are usually those related to
the composition, structure and pattern of the
vegetation as a key component of the biodiversity pool.
It is notable that some important structural
measurements of biodiversity are usually left out. In
particular, the soil biotic community and animal
species numbers are not usually measured, even
though they can often provide important indications of
long-term productivity and successional pathways.

Integrating Mining and Biodiversity Conservation: Case studies from around the world
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Summary

Alcoa World Alumina Australia operates two bauxite
mines at Willowdale and Huntly in the Darling Range of
southwestern Australia, 80-140 kilometres south of
Perth. The Huntly mine is the largest bauxite producer
in the world. The mine pits range in size from one
hectare to tens of hectares. Alcoa has been
rehabilitating its bauxite mines since 1966; today some
550 hectares are mined and rehabilitated annually. The
technology of rehabilitation has been improved
continuously over the years - from plantations of exotic
pine trees to a sophisticated state-of-the-art
rehabilitation programme.

Alcoa’s aim after bauxite mining in these areas is to
re-establish all the pre-existing land uses of the forest:
conservation, timber production, water production and
recreation. Re-establishing a jarrah forest on the
mined areas that is as similar to the original forest as
possible was determined to be the best way to achieve
this goal.

The jarrah forest is renowned for its diverse flora, being
one of the most plant-species-rich forests in the world
outside of tropical rainforests. It has a high
conservation value, is the basis of a major sawmilling
industry and is widely used for recreation pursuits.
Restoring botanical richness is thus seen as an
important component of re-establishing a jarrah forest.

A jarrah forest contains at least 784 plant species.
Alcoa’s research and monitoring showed that among
the vegetation types mined by the company there were
approximately 300 plant species. Monitoring of
rehabilitated bauxite mines found that the long-term
vegetation of the site was controlled by the species first
established there. The vegetation and the individual
plant species are very resilient to natural forms of
disturbance, so it is important to establish the correct
flora early on.

Efforts to improve plant richness in