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Foreword

A review of 2003 and 2004 immediately brings to
mind the Tsunami disaster on 26.12.2004 and its
horrendous consequences for the countries
bordering the Indian Ocean. Two partner countries,
Indonesia and Thailand, with whom the Federal
Institute for Geosciences and Natural Resources
(BGR) has co-operated for many years within the
framework of technical co-operation activities,
were particularly badly affected.

Two BGR experts made their way quickly to
Thailand at the beginning of 2005 to provide
advice to the Environmental Division of the
Department of Mineral Resources within the
framework of our ongoing project. The focus of
this advice was reconstruction of the badly
damaged coast of Phuket Island and the coast-
lines to the north.

In the project in Indonesia with the Directorates for
Geological and Mining Area Environment, general
recommendations for action and guidelines were
elaborated for five model locations with the aim of
reducing/preventing geo-risks. These recommen-
dations and guidelines are aimed at improving the
regional policy and regional planning management
of natural disasters — aspects intended for incorpo-
ration in the reconstruction projects with our part-
ner countries in the Tsunami disaster region.

Another important issue during the reporting
period was the boom in commaodities which saw
rapid rises in the prices of important resources such
as non-ferrous metals, iron ore, steel, oil and coke,
not to mention freight rates. After many years in
which commodities were always available on the
world market in adequate quantities at favourable
prices, resource supplies have now again moved
into the political limelight. BGR always behaved
anticyclically during this long stable period and
maintained its high level of consulting and research
competence within the commodities sector. Many
inquiries regarding natural resources, and requests
from the political sphere, industry and society for
lectures on this topic, highlight the high demand
for this expertise and the value of BGR's natural
resource competence.

Specific activities involving this sector include the
publication of the 2003 energy study "Reserves,
Resources and Availability of Energy Resources";
fundamental work on German and global energy
supplies; and the successful preliminary geothermal
test phase in the Horstberg Z1 borehole near
Uelzen — part of our GeneSys project to heat the
office buildings at the Geozentrum Hannover with
geothermal energy.
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Other important milestones in the broad spectrum
of BGR activities during the reporting period
include:

m Certification of the 1S27 German infrasound
station in the Antarctic, which is located close to
the Neumayer research station run by the Alfred-
Wegener Institute for Polar and Marine Research
(our co-operation partner). Certification was
undertaken by the Comprehensive Test Ban Treaty
Organisation (CTBTO) of the UN in Vienna. As the
national German data centre, BGR operates two
certified infrasound stations and two certified
seismic stations co-located at the GERESS location
in the Bavarian Forest and in the Antarctic.

m [ntensified co-operation with foreign partners in
underground laboratories to investigate alterna-
tive host rocks for the permanent disposal of
radioactive waste: such as the co-operation with
ANDRA, the French organisation for the
permanent disposal of radioactive waste which is
investigating the suitability of a clay formation in
the Meuse/Haute Marne (Bure) underground
laboratory.

m Running the office of the Commission of
Geoinformation Business (GIW Commission) on
behalf of the Federal Ministry of Economics and
Labour. The aim of the GIW Commission is to act
as a contact to simplify access to geoinformation
(i.e. location-specific information) mainly held
by local authorities and the German states, and
to make productive use of this information which
has an estimated value of Euro 8 billion according
to a consultation report. This process bundles
all the sectors which can benefit from this infor-
mation including tourism, utilities, real estate
development and insurance.

m BGR's commitment to the German government's
training campaign, aimed at increasing the num-
ber of training opportunities for young people, is
highlighted by the expansion of its trainee posi-
tions from 27 to 35, and the broader range of its
training opportunities:
chemical laboratory assistants,
electricians (since 2004),
office communications assistants,
media and information services staff
(since 2005),
precision mechanics,
informatics experts, system integration
(since 2005),
cartographers,
vehicle mechatronic technicians.
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The foundation committee of the Hans-Joachim-
Martini Foundation run by the BGR board of
trustees awarded three Hans-Joachim-Martini
prizes and/or Junior Science Prizes during the
reporting period.

In 2003, Dr. KurTt BraM of the Leibniz Institute for
Applied Geosciences (GGA Institute) received the
Hans-Joachim-Martini prize for his overall
operative and superb scientific work in the applied
geoscience field, carried out in part during his
earlier employment at the BGR.

The Hans-Joachim-Martini Junior Science Prize
2003 was awarded to Dr. CHrisTIAN MULLER of the
BGR for his scientific work on the seismic analysis
of underground gas hydrate resources.

In 2004, the Hans-Joachim-Martini Junior Science
Prize was awarded to SiLke HILLEBRAND and KATRIN
HaGemANN of the Lower Saxony Geological Survey
(our partner organisation at the Geozentrum
Hannover) for their scientific contributions to
implementing an internet information service for
farmers aimed at optimising sampling to deter-
mine the residual nitrogen content in soils.

| warmly thank the members of the BGR Board of
Trustees for their advice and support. | also wish to
thank the German ministries and our domestic and
international co-operation partners. And first and
foremost, | would like to thank all of the BGR staff
for their enthusiasm and commitment in the fulfill-
ment of our duties.

TN Wellea

Prof. Dr.-Ing., Dr. h. c. mult. F.-W. Wellmer
President



The German Minister for Economics and Labour
formed a Board of Trustees to provide the
Minister and the BGR President with advice on
all of the important aspects affecting the work
of the BGR.

The members of the Board of Trustees represent
the geosciences, industry and commerce, univer-
sities and non-university research organisations.

Chairman of the Board of Trustees

Dr. K. M. REINICKE
Institut far Erdél- und Erdgastechnik
der Technischen Universitat Clausthal
Clausthal-Zellerfeld

Members

Dr. H. K. AKER

Director
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Geological Survey of Finland
Espoo (Finland)

Dr. R. BETHKE

Management Board Chairman
K+S Aktiengesellschaft

Kassel

Dr-Ing. D. BOCKER

Member of the Management Board
RWE Rheinbraun AG

Cologne

of the Federal Institute for Geosciences and Natural Resources

Prof. Dr. Dr. h.c. R. EMMERMANN
Management Board Chairman
GeoForschungsZentrum Potsdam (GFZ)
Potsdam

Prof. Dr. P. FRITZ

Scientific Managing Director
Umweltforschungszentrum
Leipzig-Halle GmbH

Leipzig

Prof. Dr. Dr. W. GOCHT
Forschungsinstitut fur internationale
technische und wirtschaftliche
Zusammenarbeit der RWTH

Aachen

Prof. Dr. H.-P. HARJES

Chairman

DFG-Senatskommission fir
Geowissenschaftliche Gemeinschaftsforschung
Institut fir Geologie, Mineralogie und Geophysik
der Ruhr-Universitat

Bochum

Dr. W. HOHLEFELDER

Member of the Management Board
E.ON Energie AG

Munich
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Institute Director
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der Universitat
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Member of the Management Board
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GroBburgwedel

Prof. Dr. J. THIEDE

Director
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fur Polar- und Meeresforschung
Bremerhaven

Dipl.-Ing. B. TONJES
Management Board Chairman
Deutsche Steinkohle AG
Herne

Peter VOS

Speaker of the Management Board
Basalt-Actien-Gesellschaft
Linz/Rhein

Reinier ZWITSERLOOT

Member of the Management Board
Wintershall AG

Kassel
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Technical Co-operation
with Developing Countries



The Geological Side of
Co-operation with
Developing Countries

One for All!

There is only one planet earth on which we live and
which we have to learn to respect. The global popula-
tion is growing faster and faster. But there is no
growth in the life support systems, even worse, the
natural resources are shrinking as a result of global
overexploitation and negligence. The global reserves
of oil and groundwater are not only decreasing, they
are also not distributed equally around the world.
The consequences are the headline-grabbing social
tensions and poverty in numerous countries reported
daily in the media. The gap between poor and rich is
increasing instead of decreasing. The future of
mankind can only be guaranteed by forward-looking

planning and development which conserves resources.
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Global Crisis
What is the Answer?

The German government pursues the declared aim of
de-escalating conflicts and reducing poverty. The Fed-
eral Republic of Germany is one of the biggest players
on the international development co-operation stage.
The aim of German development policy in its co-oper-
ation partner countries is to improve the quality of
people’s lives, especially of the poor. By using the
leverage of technical co-operation, the German gov-
ernment supports development processes in its part-
ner countries and empowers people and organisations
to improve the quality of their lives. This is achieved
by transferring technical, economic and organisational
skills and knowledge, and creating the political frame-
works for sustainable development.



The German government follows the
millennium development objectives of the
international community, and focuses its work
on three main areas:

m combating poverty

m  environmental and resource
protection

m  education and training

What Role does BGR play in
Technical Co-operation Activities?

With its in-depth technical expertise and many
decades of experience in projects in many countries
around the world, the Federal Institute for
Geosciences and Natural Resources (BGR) realises

the geo-relevant aspects of development co-operation
on behalf of the Federal Ministry for Economic
Co-operation and Development (BMZ).

Main areas of BGR activity:

m  Groundwater management,
e.g. "Where are there adequate quantities
of clean drinking water, and how can it be
sustainably exploited?”

m  Geo-environment protection and
resources protection,
e.g. "What is the best way of harmonising
regional planning with the protection of the
environment and natural resources?”

m  Geo-risk management,
e.g. "What preventative measures can be
implemented to protect against geohazards?”

m  Advice on mining and
mining environmental protection,
e.g. "How can the supply of resources be
harmonised with the needs of environmental
protection?”

m  Resources: energy resources, industrial
minerals, metallic resources,
e.g. "Where can we find construction materials?”

What does BGR do Specifically?

BGR is currently involved in over 30 technical co-opera-
tion projects in these five main fields of activity, co-oper-
ating with more than 20 partner countries and organi-
sations in Central and South America, Africa, Central
and Southeast Asia, and Southeast Europe. The project
partners are mainly government institutions, but also
include technical associations and companies involved in
the geoscientific, mining, water, regional planning and
environmental sectors. Assistance is mainly provided in
terms of technical advice, training, and consultancy
work supporting the establishment of efficient organisa-
tion structures and their institutional frameworks (insti-
tution building, sponsoring agency promotion).

In addition to the German technical advisors from
BGR, these projects also include consultants from
industries in the partner countries. BGR also assists
supra-regional organisations such as ACSAD (“Arab
Center for the Studies of Arid Zones and Dry Lands”
run by the Arab League) which pursue a cross-border
approach to achieving their development objectives.
The sectoral focus of technical co-operation activities
involves major interdisciplinary programmes, in which
BGR participates with its whole geoscientific compe-
tence and works closely together with other actively
involved organisations in a pan-sectoral approach.

The Biennial Report of the BGR covering 2003/2004
presents three technical co-operation projects which
involve different continents and reflect in an exempla-
ry way the broad range of BGR technical co-operation
project work in the geo-sector.

Biennial Report BGR 2003/2004
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Mining Consultation and
Contaminated Mining Sites

in Chile

Historical Background

Mining plays a dominant role in Chile’s history and
economy. The country’s metallic and non-metallic
resources are located in the Cordillera, its strike
valleys and salt lakes — particularly in the north of the
country.

With a production of approx. 5 million t copper in
2003, Chile’'s mining output today makes it easily the
biggest producer in the world, accounting for around
36 % of global production. The copper industry is of
major significance for the Chilean mining industry and
the whole Chilean economy. Chile is also the world
leader in the production of lithium and iodine. It is
also the third largest producer of molybdenum and
silver.

Mine output in Chile has increased 500 % in the last
20 years largely thanks to the country’s exceptionally
open economic policy and the attractive investment
conditions. In 2002, mining accounted for 8.2 % of
gross domestic product and 41.6 % of its export
revenues.

Chile can look back on over 150 years of industrial
mining, primarily involving copper, but also saltpetre,
gold and silver.

8 Small scale gold mining using
a pan grinder.

In the pan grinder, mercury
is usually spread onto the
amalgamation sheets with
bare hands.

In the traditional mining area of the city of Andacollo, 380 km
north of Santiago, the mine waste extends right into the middle
of the urban area in some parts.

Huge volumes of mining waste have accumulated
during this period, particularly in the north of the
country. Most of the contaminated sites concern
residues from gold and silver processing, which in
some cases contain high concentrations of arsenic,
mercury and other heavy metals. There are also tail-
ings ponds with copper processing residues, and tail-
ings which are potentially unstable and at risk of
releasing acid water.

The risks to the inhabitants and the environment asso-
ciated with these contaminated mine sites come from
the toxicity of the substances they contain as well as
air-borne dust, hazards associated with the collapse of
large tailings ponds, the acid mine drainage (AMD)
potential, and to a lesser degree, unsealed and un-
secured shafts and other mining facilities.

The environmentally-compatible handling of natural
resources is becoming an increasingly important com-
petitive factor on the global market for the mostly
international mining companies involved in the
Chilean mining industry. It is now becoming more
important for companies to gain certification of their
own operations and to be able to demonstrate the
implementation of a sustainable development policy.

Biennial Report BGR 2003/2004
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Chile’s contaminated mine sites are therefore almost
exclusively derived from the period before the coming
into force of the country’s environmental law (1994)
and its implementation stipulations (1997). These now
require environmental impact assessments to be car-
ried out prior to the authorisation of all new industrial
projects. In addition, since January 2004, operating
mines have also been forced to submit abandonment
plans which adequately take into consideration mine
safety as well as environmental protection.

However, the law as it currently stands still completely
ignores considerable risks to the environment and to
the mining industry itself associated with some of the
old contaminated mine sites. Although the environ-
mental contamination is indisputable, and the number
of old and abandoned mines and processing plants is
far higher than the number of new mining operations

The Chuquicamata opencast mine belonging to the
state Chilean mining company “Corporacion Nacional
del Cobre de Chile” (CODELCO) which began
operations in 1910. This mine lies at a height of
2870 metres in Northern Chile and is the largest
opencast mine in the world with an area of 11 square
kilometres and a depth of over 700 metres.

It is also the world’s second largest copper producer
with an opencast mine production of 467,000 tonnes
of copper in 2003. This is in addition to another
140,000 tonnes of copper from SX-EW leach
processing in 2003. The mine also produced

16,430 tonnes of molybdenum, 160 tonnes of silver,
and 1.2 tonnes of gold in 2003 (photo: CODELCO).
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complying with the mining laws, Chile has so far no
regulations in place covering the inventorisation, clas-
sification and remediation of these hazardous con-
taminated mine sites.

Against this background, the State Geological Survey
and Mining Service in Chile, “Servicio Nacional de
Geologia y Mineria” (SERNAGEOMIN), decided in
2002 to make preparations for the establishment of
legislation and to find technical solutions to the prob-
lems of these contaminated mine sites. To this end, it
submitted an application to the Federal Ministry for
Economic Co-operation and Development (BMZ) in
Germany for a technical co-operation project with the
Federal Republic of Germany.

The BGR-SERNAGEOMIN Project

The “Basic principles for the remediation of contami-
nated mine sites” project jointly implemented by the
BGR and SERNAGEOMIN on behalf of BMZ aims to
establish the basic principles for the environmental
monitoring of contaminated mine sites and to initiate
the remediation process to clean up hazardous mine
sites of this kind.

Work began in August 2003 for an initial period of
five years divided up into three main aspects:

m Legal framework for contaminated
mine sites in Chile

Creating an effective legal framework dealing
with contaminated mine sites in Chile first
requires stipulation of a specific objective and a
number of basic conceptual principles which
define the terms, and clearly assign responsibili-
ties and accountabilities.

The second step will look at the existing legal
framework and assess its effectiveness in regulat-
ing the appropriate handling of contaminated
mine sites in the sense of the target definitions
and the conceptual principles. This then forms
the basis for drafting proposals for new legisla-
tion or amendments to the existing laws.

According to the current assessment, the main
challenge for contaminated mine site legislation
in Chile is to appropriately handle the property
rights and mining laws concerning the affected
areas, so that clean-up can actually take place in
cases brought before the authority.



The project training programme
included the preparation and
implementation of pilot clean-
up activities right at the start of
the first phase, as shown here
with the containment of a land-
fill which contains toxic residues
from the processing of gold ore.

- P O . - e Pt P

The historical exploration and analysis of
mine contamination often involves
painstakingly detailed investigation to collect
onsite information.

In addition, regulations are also required covering
institutional accountabilities and responsibilities.
The contaminated sites mainly involve historical
pollution where it is no longer possible to estab-
lish the legal successors to those originally
responsible for the contamination, or where
accountabilities are barred by the statute of limi-
tations when 20 years have elapsed. As a conse-
quence, the responsibility for cleaning up the old
contaminated mine sites will mostly be borne by
the state. However, exceptions are possible and
need to be properly taken into consideration in
contaminated mine site legislation.

The work on the legal framework for contaminat-
ed mine sites will be carried out by the project
team and a specially assembled committee,
advised by a team of legal experts. The commit-
tee comprises all of the main authorities respon-
sible for the mining and environmental sectors
(National Environmental Agency “Comision
Nacional del Medio Ambiente” (CONAMA), Min-
istry of Mining “Ministerio de Mineria”, SERNA-
GEOMIN in its function as the central mining
agency) as well as BGR and the UN Economic
Commission for Latin America and the Caribbean
“Comision Econémica para América Latina y el
Caribe” (CEPAL) as advisory bodies.

Financing the remediation of
contaminated mine sites

The second challenge is to finance a clean-up
programme for contaminated mine sites. Accord-
ing to current analysis, it is thought unlikely that
the state alone will be able to provide the neces-
sary funding. The project therefore includes elab-
oration of proposals for alternative means of
financing. These proposals are discussed with the
responsible departments and will be presented to
the legislative body at the end of the first project
phase together with the recommendations for
the new legal framework.

It can already be assumed that financing in most
cases will involve the direct or indirect participa-
tion of the mining sector. Possible instruments
may include funds, or sponsoring with appropri-
ate tax incentives, as well as the use of non-tax
government revenues such as income from the
sale of mining rights and fines.

Establishing the technical skills required
for cleaning up contaminated mine sites

The third aspect covered by the project is building
up the technical qualifications of the project
agency to enable it to raise awareness of the
need to clean up contaminated sites, and to com-
prehensively monitor future remediation meas-
ures. SERNAGEOMIN's founding decree makes it
responsible for monitoring the implementation of
mining sector standards. In addition to mining
law administration, this also includes monitoring
compliance with mining safety regulations and
environmental issues.

The legislation governing contaminated mine sites
in Chile will assign SERNAGEOMIN responsibility
for identifying and specifying the risks of contam-
inated mine sites, and in notified cases, responsi-
bility for technically monitoring clean-up pro-
grammes to ensure that they comply with the
stipulations.

To be able to fulfil these tasks, working groups
have been created and provided with appropriate
technical guidance to enable them to collect
information on specific contaminated sites and
prepare and supervise pilot-scale clean-up pro-
grammes. The pilot projects are mainly carried
out to enable the groups to acquire practical
experience in the identification, classification, and
preparation measures needed for cleaning up
contaminated mine sites.

Biennial Report BGR 2003/2004 19



20

Outlook

The project is currently in the first phase scheduled to
last two years. Project duration is initially scheduled
for five years.

The second phase which is due to run from 2005 to
2008 will concentrate on further increasing the tech-
nical qualifications of the partner institutions who
supervise and manage the remediation of contaminat-
ed mine sites in Chile. Another important aspect is
implementing the proposals presented during the first
project phase for the legal framework and the finan-
cial instruments required.

The remediation measures elaborated during the first
part of the project were primarily realised under the
technical supervision of the project staff and external
consultants with the involvement of technical staff
from the partner institutions. During the second phase
however, the leading role in the planning and supervi-
sion of clean-up measures will be in the hands of local
experts. The intention is for the remediation measures
to be implemented as soon as the legislation comes
into force and the financing instruments become
available.

The funding promised so far for the clean-up of old
mine sites comes exclusively from the private mining
sector. This highlights the serious interest of the indus-
try in solving the problem of contaminated mine sites,
and their future willingness to continue to participate
in the financing of a national clean-up programme for
contaminated mine sites.

Biennial Report BGR 2003/2004

Flotation tailings of the Salvador copper mine belonging
to the Chilean state mining company “Corporacion
Nacional del Cobre de Chile” (CODELCO), located

1100 kilometres north of Santiago. Mine tailings which
have been dumped into the sea for many decades have
extended the shore line over a large area with partially
contaminated material (satellite image: Landsat 7, BGR).



Environmental Geology

in Town and Regional Planning

in Malawi

Introduction

Malawi in southeast Africa is one of the poorest coun-
tries in the world. With its lack of natural resources,
this predominantly agricultural country faces many
problems during its development. Combating poverty
in the country is made difficult by the large number of
people infected by HIV/AIDS. This comes on top of
the only marginal slow-down in population growth
creating more and more pressure on its limited natural
resources. Every household has on average less than
0.5 hectares of agriculturally usable land at their dis-
posal — inadequate to feed a family. Unforeseeable
natural disasters regularly destroy their harvests. Fre-
guent flooding and landslides with associated repairs
to the damaged infrastructure place an additional bur-
den on public finances.

BGR-GSD Co-operation

The BGR has supported the Geological Survey Depart-
ment (GSD) of Malawi since 1990 with the aim of
improving its skills and making a contribution to
Malawi’s development. The technical co-operation has
the goal of mapping the country’s deposits of industri-
al minerals, assessing the mineral potential, and inves-
tigating potential “agro-minerals” which can be used
as fertilisers. Following a natural disaster in Phalombe
in 1991 where landslides killed over 500 people, tech-
nical co-operation since 1996 increasingly focused on
geo-risk assessment with the aim of implementing
preventative measures.

Environmental Geology
Project

The co-operation since 2001 focuss-

es exclusively on environmental geology issues to
enable the Geological Survey Department to provide
town and regional planners with the necessary level
of support.

That there is an urgent need for this advice is clearly
demonstrated by the city of Blantyre, the main indus-
trial centre in the country. With a population of less
than 600,000 as recently as 1999, the city has now
grown to over one million people. The few town plan-
ners at present are unable to effectively and system-
atically plan the rapid growth of this city. However,
there is an urgent need for careful planning so that
the inhabitants of this city in the Shire Highlands with
a relief extending from 750 to 1600 m are protected
from rock falls, landslides and debris flows, and to
establish the environmental conditions required to
ensure that future generations also have an adequate
quality of life.

Blantyre: recording a soil profile.
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Studies demonstrate 