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1. INTRODUCTION

1.1 SEA Salar de Uyuni, Bolivia

The Vice Ministry of Natural Resources and Environment (VMRNMA) of the
Ministry of Sustainable Development (MDS) has identified the introduction
and development of Strategic Environmental Assessment (SEA) in Bolivia as a
priority issue for the next couple of years. On request of MDS, The Nether-
lands Commission for Environmental Impact Assessment (EIA)! contributes to
this introduction. One of the first activities in the framework of SEA develop-
ment is the undertaking of pilot SEAs. These pilot-SEAs are designed as a
joint activity of the Commission and the Bolivian EIA authorities at central
(national) and decentralised (departmental) levels, mobilising their expertise
in the practice of impact assessment and providing a possibility for ‘training-
on-the-job’ in SEA.

MDS has selected Puerto Busch as the first SEA pilot. Terms of Reference for
both process and contents of this SEA have been drafted in September 20042.
A second case has been selected: Salar de Uyuni (salt lake), because of its
valuable mineral resources and because of its high potential for tourism.
Uyuni has attracted many people during the development of the railway net-
work in Bolivia, but nowadays has an impoverished population, where social
needs are high.

1.2 Why would SEA be useful?

The Bolivian government has identified the Gran Salar de Uyuni and its sur-
rounding area as an area of strategic importance, because of its resources
and their potential for development.

The purpose of this pilot SEA is to assess strategies for the exploitation of
mineral resources in mutual relationship with strategic plans for tourism de-
velopment in Uyuni and its surroundings, taking into account that the Salar
de Uyuni is an area with unique natural values. This can result in a long term
vision on the development of the region: which plans should receive priority
or offer good possibilities from an environmental/social and economic point of
view, what are alternative options, which plans are less suitable/not sustain-
able? etc. The exact scope and objectives of this pilot SEA however, will be
addressed further in this advisory report, as well as the planning process in
which the SEA is meant to be integrated.

i Henceforth referred to as ‘the Commission’
2 Advice on Terms of Reference for a n SEA for the Polo de Desarrollo (Puerto Busch) Bolivia, 30 September 2004
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1.4

Request of the MDS and involvement of the Commission

In July 2004, the MDS invited the Netherlands Commission for EIA (see letter
appendix 1), to assist MDS with the start of the introduction on SEA in Bo-
livia. The objective of the involvement of the Commission in this second pilot
SEA for the Salar de Uyuni is specified in appendix 2 and can be summarised
as:

¢ Assist in developing methodologies for this second pilot SEA.

e Assist in defining the Terms of Reference (ToR) for the execution of the
SEA.

e Assist in integrating the consultation with public and private organisations
in the ToR.

The expected results are:

e A generic document with methodologies and procedures for the develop-
ment of SEAs which facilitates the Bolivian government in decision mak-
ing on projects of national character.

e Interactive capacity building of the team of the Vice-Ministry of Natural
Resources and Environment, the Prefectura of Potosi, municipalities and
related institutes in the realisation of SEAs.

e Structured ToR for the SEA, which have been discussed with related
stakeholders, to guide the sustainable development and environmental
quality in the area of the Salar de Uyuni.

The Commission wants to emphasise that it has no opinion on the question of
feasibility of existing plans and strategies for the Salar de Uyuni. The Com-
mission never judges the acceptability of projects or plans, but tries to guar-
antee that all essential environmental (and socio-economic) information has
been provided for sound and well balanced decision-making.

Approach taken by the Commission

In order to prepare an advisory report on the above mentioned requests, the
Commission formed a working group of experts, representing the Commis-
sion, which comprises the following disciplines: mineral exploitation, geology,
ecology, natural resource management and EIA application. The working
group members of the Commission are listed in appendix 3. A Bolivian coun-
terpart team (appendix 4) with representatives of MDS accompanied the
working group during its visit. Originally, it was planned that the MDS team
would include an expert on tourism development, but due to unforeseen cir-
cumstances this was not possible. The other experts therefore decided to pay
explicit attention to this aspect.

The Commission visited Bolivia from 15-20 November 2004 (see appendix 5,
working programme). The purpose of this visit was to:
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e collect project- and site specific information (see appendix 7, list of docu-
ments) and discuss matters with several stakeholders.

e get the lead agencies and environmental authorities together to agree on
the need, objectives and undertaking of this SEA.

o elaborate ToR for this SEA which is meant to be the result of a joint effort
of the Commission and Bolivian EIA authorities and agree on next steps.

Outline of this advisory report

The Commission defines SEA as a way to bring people together in the plan-
ning process, and to structure and feed their debate on the environmental
consequences of strategic decisions. More concrete, SEA is a tool to:

e structure the public and government debate in the preparation of policies,
plans and programmes

o feed this debate through a robust assessment of the environmental, social
and economic consequences

e ensure that the results of the assessment and debate are taken into ac-
count during decision making.

This means that public participation, transparency and good quality informa-
tion are key principles. SEA is thus more than the preparation of a report; it
is meant to improve the planning process and the quality of information used
in the process. In summary, SEA is both process and contents oriented.

Therefore, the Commission chose to structure this advisory report along three
chapters. Chapter 2 gives ToR for the SEA process and Chapter 3 focuses on
ToR for the SEA contents. These ToR are presented at the end of each para-
graph. Chapter 4 gives recommendations for the institutional capacity needed
to undertake this pilot SEA.

ToR FOR THE SEA PROCESS

The undertaking of this SEA is a first step in a longer process of dialogue and
collaboration between the MDS and other Ministries, the private sector and
affected people, both at centralised and decentralised level (national, depart-
mental and local government) in relation to the Salar de Uyuni. This process
will certainly continue beyond the time period of undertaking this SEA, which
can be considered as a learning period for all stakeholders involved. The fol-
lowing scheme can be used to guide the SEA process. The vertical arrow rep-
resents the planning process. The 9 steps represent the SEA process.
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<«—— Sooping: 1) Find the stakeholders and announce start of the plan process
2) Develop a shared vision on problems/objectives/alternatives
3) Do a consistency analysis: new versus existing objectives
+—— Assessment: 4) Set TOR for the assessment of alternatives identified
5) Do the assessment and document it
6) Organise (independent) quality assurance
4— Dedsion making: 7) Discuss with all stakeholders the altemative to prefer
8) Take a (political) dedsion and motivate it

<—— Monitoring: 9) Monitor the implementation and discuss the results

The scope and thoroughness of the above 9 steps may differ, depending on
the time and resources available; from ‘quick and cheap’ (2-3 months) to
comprehensive (1-2 years).

There is another step (0) ‘screening’ which precedes this 9-step approach: the
purpose of this step is to bring lead/competent authorities and environmental
authorities together to decide on the need for SEA.

In Bolivia, the decision to introduce and develop SEA has been taken by the
MDS in its Multi-annual Plan (2004-2007). This decision has been discussed
with other sectors of government, private sector, NGOs, civil society and do-
nors, mainly at national level. MDS decided also that in principle SEA will be
undertaken for each plan/mega-project of national importance.

The decision to undertake an SEA for the Salar de Uyuni as a second pilot in
the framework of the institutionalisation of SEA has been taken by the MDS
solely. Therefore, the following paragraphs conclude with recommendations or
ToR, mainly meant to guide MDS in creating broad support amongst impor-
tant stakeholders for the undertaking of this SEA, and to support decision
making on the planning process that will be subject to SEA.

As soon as the options on step 0-3 have been discussed and decisions have
been taken, the ToR for the assessment itself (step 4) can be further fine-
tuned. The Commission provides advisory ToR for this step in chapter 3.

Step 0) Define which planning process is subject to SEA

Ideally, SEA is undertaken as early as possible in the process of developing
policies, plans or programmes. However, SEA can also be done during the
implementation phase to either improve implementation or feed future deci-
sions. SEA may even get the form of a sectoral assessment used to set the
agenda for future policies and plans.
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During the visit, the Commission tried to get insight in:

e which would be the leading’ planning process in the region

» who is/are the responsible agency(ies) (‘the owner/developer of the plan-
ning process’)?

e which are the decisions to be taken in the planning process and when will
these be made?

Referring to the 9 step SEA as presented in the above scheme, these ques-

tions should help define ‘the arrow’, which stands for the planning process for

which the SEA will be undertaken.

The Commission noticed that several plans or strategies have been developed,

or will be developed, like:

¢ Plan de Desarrollo Sur-Oeste de Potosi, by the Vice-Ministry of Planning
of the Ministry of Sustainable Development (November 2004)

e Plan estratégico del Viceministerio de turismo 2004-2007, estratégia de
turismo departamental Potosi

e Plan de aprovechamiento de recursos evaporiticos, a desarrollar por CI-
RESU, Complejo Industrial de los Recursos Evaporiticos del Salar de
Uyuni

e Preliminary proposals to declare the Salar de Uyuni a natural reserve
(Prefectura Potosi, 2004).

The first plan is a Development Plan for the South Western part of Potosi. A
Commission has been installed recently, with representatives of eg. the
(Vice)Ministries of Defence, Foreign Affairs, Tourism, Economic Development,
the Presidencia and the Prefectura de Potosi. The first steps undertaken by
this Commission are the identification of the most important actors in the re-
gion and the forming of a group promoting development. The latter group
consists of representatives of the government, universities, private sector,
farmers union, and a few other sectors. The next step will be to make an
analysis of the most important problems and opportunities in the region. This
will be done in working groups, for example on agriculture, health, mining,
tourism, and institutional administration. This Plan de Desarrollo Sur-Oeste
de Potosi is planned to be ready mid 2005.

The second plan is a strategic plan on tourism. For the Salar de Uyuni and its
surroundings the objective is a socio-economic growth through an increase
from 50.000 to 500.000 visitors per year, the majority coming from abroad. In
October 2004 the Bolivian Government organized an international promotion
campaign for the Salar de Uyuni (and Lake Titicaca) to become a priority area
for tourism.

The Plan for the use of mineral resources by CIRESU consists of several ele-
ments. CIRESU recently has been reactivated and has started a survey on
existing (legal and illegal) mining concessions, mainly in the Rio Grande delta,
south of the Salar itself. At the moment it is in the process of seeing to it that
existing concessions function according to law. For 2005-2006 CIRESU plans
to develop a strategy for the exploration and exploitation of the minerals, pos-
sibly allowing international concessions as well.

The last plan prepared by the Prefectura de Potosi, together with SERNAP
(National Service for Protected Areas), proposes the Salar the Uyuni as a pos-
sible new conservation area (out of 9 for the Potosi department). But so far
Bolivia has not identified yet the priorities for biological conservation at a na-
tional scale (on top of the already existing protected areas).
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The Commission is of the opinion that the Plan de Desarrollo del Sur-Oeste
de Potosi would most probably be the leading plan for development. In the
Comisién de Desarrollo, formed to develop this plan, all relevant sectors are
represented. The ‘owner’ of this planning process would most probably be the
Prefectura de Potosi, who oversees all developments taking place in the region
of the Salar de Uyuni.

Additional arguments for selecting this Plan to be subject to SEA are:

- administratively: it is one of the regions in which the department of
Potosi is divided and it is the planning unit of the Vice-Ministry of
Planning

- ecologically/hydrologically: the functioning of the Salar de Uyuni can-
not be seen independent of what happens in the watershed, which is
totally contained in the Region Sur-Oeste. All discharge of the rivers
end up in the Salar, so also the contamination from settlements, in-
dustries and sediments caused by erosion.

- operationally/functionally: many of the activities in the Salar the
Uyuni have relations with the surrounding area. F.i. mining activities
need infrastructure, energy; tourism needs infrastructure, hotels etc.

m The Commission recommends that the Vice Ministry of Natural Resources and
Environment, the Vice Ministry of Planning (both of MDS) and the Prefectura de
Potosi agree that the planning process for the development of the South Eastern Part
of Potosi will be subject to SEA. Decisions have to be taken subsequently on time
frame: when must SEA results be available in order to facilitate decision making?
What is the status of decisions that will be based on the outcomes of the SEA? Who
will take these decisions? This may require the MDS and the Prefectura taking a joint
decision on issues like who runs this SEA/plan process and commitments for uptake
of the SEA results.

Step 1) Find the stakeholders and announce the start of the
process

The activities undertaken during the visit of the Commission (see appendix 5)
can be considered as a first (mini-)SEA already. The most important
stakeholders in the process have been brought together, the MDS has been
able to announce its plans in relation to SEA and a first introduction on the
objectives and possible benefits of SEA has been given. A site visit has been
paid to the most important activities in relation to mining and tourism. Un-
fortunately, a meeting which was organized to consult and discuss with rep-
resentatives of municipalities and local organizations in Uyuni was not as well
attended as planned due to communication problems. However, there will be
other opportunities during the undertaking of the SEA.

m The Commission recommends that the main findings of the stakeholder meet-
ings, both in terms of process and contents are well documented to enhance trans-
parency and are distributed to all relevant stakeholders to show appreciation for par-
ticipating in the process. Formal decisions as a result of step 0) and 1) should be pub-
lished (and publication should continue each time as decision-making on next steps
has taken place).
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2.4

3.1

Step 2) Develop a shared vision on problems/objectives and
alternatives

During its site visit, the Commission gained insight in the existing problems
and opportunities in the Salar de Uyuni and its surroundings. The Commis-
sion will elaborate further on these problems, objectives and alternatives in
chapter 3.

m Based on this first assessment in chapter 3, the Commission recommends to de-
cide together with the stakeholders identified in 2.1 and 2.2 whether these are indeed
the most important problems, objectives and alternatives the plan has to address.

Step 3) Consistency analysis

The purpose of this step is to check the consistency of the plan for which the
SEA will be undertaken with existing policies, plans and programmes,
through interagency co-operation.

This requires an inventory (both public and private) at international, national,
regional and local level of a number of development sectors to ensure that
plans are compatible with each other.

m The Commission recommends that as part of the SEA an overview is made of all
plans and programmes of different sectors (eg mining, tourism, environment) that
have a link with or set conditions for the ‘leading’ planning process. An analysis should
be made of:
- which policies/plans/programs support the new plan for the Development
of South Western Potosi
- which ones have the potential to conflict with the new plan and how these
conflicts can be solved (which plans are negotiable and which are not)

TOR FOR THE SEA CONTENTS

Steps 1 to 3 have determined the leading’ planning process. The next step is
to define which type of decisions are taken in this planning process. Generally
spoken, several levels of strategic decision-making can be distinguished:
e Why do something? (Refers to the need and/or purpose, long term objec-
tives)
What to do? (Refers to methods, technologies and capacities)
Where to do it? (Refers to locations on interventions)
e How to do it? (Refers to a concrete project design, including possible miti-
gation and compensation measures)
SEA is applied for the why, what and where questions. These questions will
be dealt with in the next paragraphs for the Salar de Uyuni. At the end of
each paragraph, the Commission will give ToR (or recommendations) for the
information that has to be provided in the SEA. These advisory ToR however
should be discussed and fine-tuned with all relevant stakeholders before
starting the execution of the SEA (see also 2.2).

Why is development of the South-Western part of Potosi needed?

An area with a relatively poor population combined with a sensitive environ-
ment with high natural and geological values asks for careful and well in-
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formed planning and decision making. The regional development plan for SW-
Potosi will address the development problems and opportunities of the area,
mainly related to tourism, mining, nature (and scenery) conservation and so-
cial development. The purpose of the SEA for the regional development plan
for SW-Potosi would be to identify the most sustainable development sce-
nario.

m The Commission recommends the ‘scenario’ approach for the SEA. Four sce-
narios for the long term future development of the region could be developed, each
from a different perspective:

- the first one concentrating on economic development (e.g. mining and
large scale tourism)

- the second one focussing on maintaining the existing identity of the area
(small scale tourism and relatively undisturbed natural values).

- a third one focussing on income generation for local population (social de-
velopment)

- and a fourth one giving priority to nature conservation

Each of these scenarios can be built up out of several alternatives. The next para-
graphs provide options already. These alternative scenarios should be discussed with
relevant stakeholders involved during the undertaking of the SEA. The four mentioned
scenarios are not necessarily exclusive. It could be possible to combine elements of
the four of them into one or two alternative scenarios for decision making.

The SEA should ultimately lead to:

- a comparison of alternatives from an economic, social and environmental
viewpoint with the aim of providing guidelines for development of the re-
gion (trends, magnitude, potential, feasibility and sustainability of planned
developments). In order to compare alternative scenarios, criteria have to
be established on beforehand. Use can be made of multi-criteria analysis.

- a transparent planning process, based on quality information including a
participative debate on costs and benefits (in terms of economic, environ-
mental, social and cultural arguments).

3.2 What are options for the development of SW-Potosi?
Present and future land use and activities in the region are listed below.

e Conservation of the biodiversity and landscapes of the dry Puna eco-
systems

o Wwildlife utilization, conservation and use of the vicuna for its wool

e Tourism. A type of tourism based on the natural beauty of the Salar
and its surroundings. If possible combined with cultural and ar-
chaeological phenomena

o Traditional agriculture. Livestock production based on grazing of
llama of the natural pastures and the cultivation of mainly quinua

e Traditional salt extraction of the Salar

¢ Mining of minerals from the evaporates in the Salar

e Mining of minerals from the area surrounding and outside the Salar
(e.g. San Cristébal)

¢ Urban settlements

For each of these activities the present situation including potential impacts
will be described in brief. The Commission subsequently gives ToR for alter-
native options to be elaborated in the SEA. The SEA should then try to for-
mulate the most sustainable option per land use/activity, taking into account
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3.2.1

3.2.2

zoning (see 3.3). These options can then be combined to several development

scenarios as meant under 3.1. In summary:

s first think what is your aim

¢ then look what you are doing at the moment

e investigate how you could improve present activities/land uses

e and finally making logical combinations that serve different goals (‘making
money’ (scenario 1), ‘maintaining what is there’ (scenario 2), ‘poverty alle-
viation for local people’ (scenario 3) and focus on nature’ (scenario 4).

Each of these activities (and alternatives) will need infrastructure, energy and
water. The Commission will include a description of the current situation for
infrastructure, energy and water and provide ToR for alternatives, potentially
leading to an integrated planning of these related activities.

Conservation of the biodiversity and landscapes of the dry Puna
ecosystems

A study of the WWF/Worldbank gave the Central Andean Dry Puna (see also
appendix 9) the highest conservation priority, amongst others because of the
small area conserved and the biological distinctiveness. Also the Prefectura de
Potosi has identified the Salar de Uyuni as a possible new conservation area.

m Because the area contains good examples of many of the ecosystems of the
Central Andean Dry Puna Ecoregion, the Commission recommends that the SEA in-
vestigates the possibility to select a part of the area for strict conservation through a
process of systematic conservation planning. Newly identified areas should comple-
ment the Parque Eduardo Avaroa, and together they could be incorporated in an
UNESCO Man and Biosphere Reserve. Although the primary objective of the conser-
vation areas is the preservation of the flora and fauna, they could be tourist attractions
as well. In the design of the management of the conservation areas, the experiences
of the Parque Eduardo Avaroa should be taken into account in terms of the determi-
nation of the carrying capacity, design of the tourist circuits, involvement of the local
communities and the generation of income/investment.

Wildlife utilization, conservation and use of the vicuna for its wool

The vicufia is a wild relative of the llama and alpaca and is famous for the
very high quality of its wool. Since historic times it is killed or caught for this
wool. Nowadays it is recognized as a possible wildlife resource, that can be
used in a sustainable way: MDS has an initiative for the management of vi-
cunas for its wool. Because there are still wild populations of vicunas in the
area, their management for wool production could be an alternative to in-
crease the income of the rural population (see appendix 7 for reference).

m The Commission recommends that the SEA provides the following information:
- where does the vicufa still occur ?
- what is its habitat and which area contains that suitable habitat ?
- which community is interested in this activity? The vicufia wool probably only
gives an economically interesting return when it is processed. So the selected
community should have the interest in this aspect also. It could also become
part of a small local industry and related to tourism.
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3.2.3

3.2.4

Tourism

One of the objectives of tourism development is income generation for the lo-
cal people, including creation of (direct and indirect) employment. Optimizing
the quality of services for tourism could also benefit the quality of life of the
people in the area. However, during the site visit, the Commission noticed
that the region is not yet prepared to receive an increasing amount of tour-
ists, in terms of infrastructure, hotels of sufficient quality, water, energy and
basic services. Moreover, growth in tourism will also generate an increasing
pressure on the natural and cultural environment. Environmental/cultural
problems that have been reported are:

¢ insufficient treatment of solid waste and lack of sanitation facilities,

both in urban areas as in isolated sites of interest (eg. Isla Inca Huasi)

o spills of gasoline, grease and tires by the cars of tourist companies
damage to the natural vegetation because cars search new routes each
time causing soil erosion
the tour operators often work without environmental licenses
local communities do not receive any income from tourist activities
local communities are not prepared to receive tourists
Chilean tour operators include Uyuni and the Lagunas in their pack-
age, thus not generating income for Bolivia.
Although the Bolivian government has great plans with Uyuni and its sur-
roundings, apparently a solid survey on the carrying capacity of the region (in
terms of extensive traffic, damage to flora, fauna and landscape, waste) has
not been carried out yet. Other points of attention are price developments of
products, social/cultural impacts through mass tourism, influx of traders
and opportunity seekers and social impacts thereof.

One of the first requirements in developing tourism is infrastructure to im-
prove access to the area. This requirement coincides with the needs in other
development activities like mining (see par. 3.2.9)

m The Commission recommends to undertake as part of the SEA a study into ways
to develop sustainable tourism with a planning horizon of 5-10-15 and 20 years. This
will include a supply-demand analysis in terms of services, a carrying capacity analy-
sis, regulation for access routes, environmental (and social) guidelines for tour opera-
tors, capacity building of local community and income generation through tourist ac-
tivities to be used for improving services. Local communities should be involved in the
SEA process to know their needs for services to improve their quality of life, but also
to define their active participation in tourist activities. This could include traditional art
crafting (salt, fabric), traditional food, guides, and small hotels based on the history
and identity of the region. The SEA should also pay attention to the (upgrade of) the
traditional railway network and related facilities as this could be regarded as a tourist
attraction as well. Finally, strategies should be developed which include Uyuni and its
surroundings in regional, national and international tours.

Traditional agriculture

The Commission got the impression that the area is in general severely over-
grazed. If that is the case, it probably creates accelerated erosion, generating
high sediment load of the rivers and transport of sediment into the Salar. It
also reduces the productivity of the vegetation and therefore the productivity
of the livestock, mainly llamas.
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3.2.5

3.2.6

m The Commission recommends to include in the SEA a study into the grazing
management of the natural vegetation, in order to suggest alternatives for improve-
ment.

Traditional salt extraction of the Salar

Traditional salt (halita) mining takes place in the area close to the village of
Colchani. Its impact on the total Salar is restricted, and the localized mining
of salt can attract tourists and allow the continuation of the local industry
related to salt. The drying of the salt takes place presently in primitive ovens
that use tola (a small native shrub Baccharis) as fuel. Although this species is
the main component of the natural vegetation in this area, its collection as
fuel may have a (local) negative impact.

s The Commission recommends that the SEA provides estimates on the quantifi-
cation of the use of tola as fuel, the impact of its use on the vegetation and sugges-
tions for alternatives (improved ovens, other type of fuel, etc). Other improvements
and recommendations to the way of salt mining and salt industry of the Colchani re-
gion should be included in the SEA.

Mining of minerals from the evaporates of the Salar

The salt lake forms part of a Fiscal Reserve. The Bolivian institute CIRESU is
surveying, and dealing with the concessions in the area. Within the Fiscal Re-
serve area itself, there are currently no concessions. It is not completely clear
what the reason for this is, since there are enormous amounts of economical
interesting minerals in this area. Apparently, the Bolivian government is
planning to start with (international) concessions in this area by 2006.

Apart from the existing mining operations in the Rio Grande delta, where
most of the mining is dedicated to Ulexite (NaCaB506(OH)6.5(H20)), large
amounts of K, Mg, B, Li and gypsum exist as secondary (placer) deposits
within the salt cover of the lake. According to one study (Ostrom, appendix 7),
the mineral resources of the first 6 meters are already huge. One deep bore-
hole suggests the existence of more layers of salts (12?) related to older salt
lakes (buried by the younger ones). Geophysical analyses of the borehole sug-
gest the continuation of the above-mentioned elements to depth, although the
highest concentrations exist in the upper 6 meters. The geological resources
of the above-mentioned minerals, including others, such as normal salt, are
therefore almost endless. In the restricted area close to the Rio Grande delta,
the concentrations are such, that the mineral reserves are huge for all men-
tioned elements.

Gypsum, which could also be produced in the area, could be a viable mining
element for the building industry.

There exists currently interest to extract especially K and B for mostly the
Brazilian market. Li is economically very interesting, but the lithium market
seems to be controlled by three foreign or international companies on which
Bolivia does not have any influence or control.

m The Commission recommends to develop alternative options in the SEA con-
cerning (i) the area for mining, (ii) cost effectiveness, (iii}) mining techniques:
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3.2.7

Area for mining: Before making a strategic decision for the mining of
the placer deposits in the salt lake, it is recommended to study the
source of the deposit. This could lead to the finding of an economical
viable primary ore deposit in one of the mountain areas to the south of
the salt lake, probably somewhere in the volcanic rocks. The acquired
knowledge will lead to a better decision about any mining activity in
the area and could lead to a decision not to mine the placer deposits
within the salt lake but rather the primary deposits. One or more Uni-
versities, either a Bolivian or a Bolivian and foreign University, could
carry out such a study.

Cost effectiveness: It is recommended to study the possibility to
mine K and B in one operation, making the whole operation more cost
effective. Including Li into this operation allows the project to gain
substantially more revenues, which can be used to improve the infra-
structure, and water and energy supply, much needed when starting
such a large mining operation. In fact, when only mining B and K it
seems economically more difficult to allow such huge investments.
Alternatively, mining the raw materials and transporting these to a city
like Oruro for processing seems impossible, given the amounts of raw
material to be transported. Adding the valuable Li to the minerals to
be exploited can possibly make the difference to allow for the invest-
ments. Real calculations to these different opportunities or scenarios
should be made, based on world market prices and mineable re-
serves. Further studies on gypsum production are also recommended.
A recommendable tool for such calculations is Mining DSS of the
Dutch geological survey (TNO-NITG).

Mining techniques: It is probably only economically viable to refine
and purify the ore on-site, as costs to move large quantities by railway
or truck will probably be too high. Purifying ore on-site requires the
use of environmental pollutants, such as sulfur. Planning and moni-
toring of these chemical processes are essential, to avoid damage to
the environment. The H2S04 plant of the Fuerzas Armadas could be
the provider of these chemicals. The SEA should provide information
on the above mentioned aspects, including also how the local popula-
tion can benefit from the mining and processing operations. Since
there is general, explainable, resistance against international compa-
nies by local people, these people should be involved in the planning
process to secure transparency and participation and get their sup-
port. A result of the process could include compensation (either in
kind or in money) for damage inflicted on the local community.

Mining of minerals from the area surrounding and outside the Salar

Some of the surroundings of the salt lake could also be made available for
mining activities, including the ones that are already in operation, such as
the Ulexite mining in the Rio Grande delta, the metallic primary ore deposits
of San Cristobal, and sulfur mining to the north of the Tunupa Volcano.
There are concessions of iron ore mining given to Rio Tinto, a large interna-
tional company. This suggests the existence of huge iron ore deposits to the
south west of the salt lake. Improvement of the infrastructure could also fa-
cilitate the start of iron ore and other mining activities in the area, making
infrastructure improvements even more viable. In addition, iron ore and other
mining activities could facilitate infrastructural improvements.
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3.2.8

3.2.9

Concessions for the surroundings are given to many companies. In the Rio
Grande delta, concessions are apparently given to more than two organiza-
tions, but mining is restricted to two companies, COSSMIL and SOCOMIR.

The Commission is of the opinion that mining techniques, of especially the lo-
cal Co-operations, should much be improved. Now mining is scattered and
unorganized, leaving scars in the landscape. Part of the drying of the Ulexite
is done in primitive ovens with yareta (Azorella compacta) as fuel. Yareta is a
cushion plant with a large underground woody structure. Under these harsh
environmental conditions it grows very slow, which means that large speci-
mens are very old (they say up to more than 1000 years). Large scale har-
vesting of the yareta may have a negative impact.

m The Commission therefore recommends to study in the SEA the present use of
yareta and its impact on the population. As little is known about this species a study
about the growth and reproduction may be necessary to evaluate the possible dam-
age on its collection.

The mining co-operations should be supported in all their mining activities, including
their logistical operations. Attention should be given to the abandonment techniques.
Currently, refinement of the Ulexite is restricted to drying of the ore. If it is decided to
refine the Ulexite on site, which will boost revenues, potential poliutant chemicals will
be used. A planning and monitoring process of the chemical process and waste dis-
posal is essential, to avoid damage to the environment. Again, the H2SO4 plant of the
“Fuerzas Armadas” could be a provider for these chemicals. For the metallic mineral
exploitation in the “San Cristobal” area, preventing and monitoring the waste disposals
into the surrounding rivers is also important, for the same reasons. The SEA should
address these issues, again paying attention to local community involvement.

m The Commission recommends that the SEA looks into the possibility that the vol-
cano Tunupa, including the salt lake and surroundings qualify for a UNESCO
“GeoPark”. This will help the region to get wider attention for the lake, thus probably
attracting more tourists. The whole South Western part of the Uyuni area, including
the Laguna’s Verde and Colorada, could be incorporated into a larger “Man and Bio-
sphere” area (see also 3.2.2) with regions of allowed human activities such as mining
and areas of protected status, with respect to ecology, archaeology, geology, etcetera.
Of course, the Laguna Verde and Colorada regions are very important for tourism and
nature protection, so mining should be prevented in these areas. The “Man and Bio-
sphere” UNESCO status could be combined with the “GeoPark” status, and either
possibility further studied.

Urban settlements

The many development opportunities of the area, and the existing plans and
projects under preparation will undoubtedly lead to an increase in popula-
tion. An increasing population requires planned expansion of living quarters,
water supply, sewerage, waste disposal, health facilities, schools, etc.

m The Commission recommends that the SEA develops growth scenarios and re-
quired basic needs. The impacts of population growth should be described.

Water, energy and infrastructure
The mining activities, especially the refinement of the minerals on site, will

require a large amount of energy and water, apart from an improved infra-
structure. Also other activities like tourism, and (new) urban settlements will
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need these facilities. At the moment only 10.7% of the local population has
access to electricity and 38% to drinking water.

Presently, rain and surface waters are restricted, and therefore the water
supply is a problem. Studies suggest the existence of some fossil water in ag-
uifers, however the feasibility and sustainability of the use of fossil water in
the area should be examined. Alternatively, water could be moved from other
areas, such as Potosi or Oruro, but this is costly. Apparently there exists a
new technique to extract water from gypsum, developed by a Dutch company
(appendix 7 for reference). It is a fairly complicated technique that needs en-
ergy to heat the gypsum to at least 60 degrees. This possibility could be fur-
ther studied, especially since heating of the gypsum can be done by solar or
wind energy. If the process is properly operated, not only water is extracted
for mining purposes, also high quality building material will result.

Energy supply is currently also a problem. The co-operation in Rio Grande
uses a power generator for two hours a day running on diesel. Several alter-
natives to boost energy supply should be studied. One alternative is to ex-
pand the power network from Uyuni to Rio Grande; another is to expand the
gas pipeline from Potosi to Uyuni and Rio Grande. Other alternatives are the
development of a solar cell plant close to the salt lake, or the use of wind en-
ergy by windmills. However, negative environmental effects of these different
supplies should be considered and looked at, such as the impact on the land-
scape when using windmills. In addition, the economic impact of each energy
supply source and the technical difficulties for building, and especially
maintenance of different techniques must be considered.

Another opportunity is to study the use of geothermal energy. This option is
possibly best studied on a country level (and therefor beyond the scope of a
regional plan), such that the best places for geothermal energy can be chosen.
This will depend on the regional geology and the distance to the customers
and regional electrical network. The latter will imply that the energy network
should be expanded from Uyuni to Rio Grande, and that geothermal energy
plants could be developed in other regions of the country.

The infrastructure is also facing problems at the moment. Close to the Rio
Grande delta, COSSMIL is currently improving the road, since it cannot be
used during the rainy season. A railway connects Rio Grande with Oruro. An
old railway track connecting Rio Grande with Chile seems to exist, but is cur-
rently not used and probably not usable. The roads around Uyuni are all un-
paved roads, and it is necessary to improve the road system to boost mining
and other activities in the area. A first requirement should be the pavement of
the Challapata to Uyuni road. This will allow for easier access to the area for
both tourism and mining. For the movement of the concentrated B and Li, the
railway or trucks can then be used to move it to Oruro and further on. If con-
sidering iron ore mining in the area, one could probably consider the up-
grading of the railroad to Chile, since iron ore requires large amounts of ore to
be moved to a harbor, otherwise large quantities could be moved by railroad
to Oruro and further to Puerto Suarez and Brazil.

After the pavement of the Challapata-Uyuni road, increased activities can lead
to the decision to start larger mining activities, which can attract the needed
investments for the improvement of the energy, water and infrastructure in
the area.
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3.3

4.1

m The Commission recommends to examine the above mentioned water, energy
and infrastructure alternative options in the SEA. An integrated plan combining the
above recommendations with the needs in the area of tourism, ecology and of the
people living in the area, allows for easier negotiations with private-public institutions
for the needed investments. The SEA should indicate, on basis of a demand analysis,
which are priorities in terms of location (access routes, entry point on the salt lake)
and time planning (all year round, dry and rainy season options). As for infrastructure,
the SEA should also set priorities for water and energy.

Where should interventions take place?

Because several of the actual or proposed uses of the area are not compatible
with each other, it is thought that the only way to avoid and manage envi-
ronmental/social and economic problems is to make a zoning for the whole
area. In some cases a zone can be a combination, such as wildlife utilization
and traditional agricultural. Tourism can be combined with other categories,
but it can exist on its own as well. Mining could be restricted to the regions
where large amounts of economically interesting deposits of B, K, (Mg) and Li
occur, notably the southern part of the salt lake. The idea behind the zoning
of the area is: do different things in different parts, giving the guarantee that
everything receives its attention without creating negative effects for other ac-
tivities. For the zoning of (part of) the area it may be useful to consider also
the concepts of the Man and Biosphere Reserve or the GeoPark of UNESCO.

s The Commission recommends that, as part of the SEA, zoning of the area be de-
veloped to allow the formulation of development scenarios/alternatives that contribute
maximally to a sustainable undertaking of the diverse economic activities.

INSTITUTIONAL ARRANGEMENTS AND IMPLEMENTATION
MODALITIES

This chapter deals with the next steps of the 9 step SEA: 5) Do the assess-
ment and document it and 6) Organise (independent) quality assurance.

Step 5) Do the assessment and document it

MDS has funds available for undertaking the SEA. It was agreed that the SEA
could best be executed by Bolivian experts, thus generating SEA capacity and
experience within the country. These experts should be recruited especially
for this SEA but then operating in the offices of the Prefectura de Potosi. Cri-
teria for the selection of experts are knowledge of EIA, preferably in combina-
tion with a background in (socio) economy, tourism, mining and nature con-
servation. The team should be headed by a Bolivian team leader, with basic
knowledge of SEA. The tasks of this individual will be managing the SEA of-
fice and secretarial support, arranging contacts with relevant stakeholders,
preparing monthly progress reports and overseeing and editing SEA report
production. The Commission suggests that MDS (Vice ministries of Planning
and Natural Resources and Environment) appoint, as owner of the planning
process, the SEA process manager, who works closely together with the SEA
team leader. This person will be responsible for involvement of all actors and
building up mutual understanding for and ownership of the results. Another
responsibility would be to watch over the timely availability of SEA results to
influence decision making within the planning process. The SEA process
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4.2

manager is operating within the SEA-unit which is being formed at the mo-
ment as part of MDS. The SEA process manager is also involved in the un-
dertaking of the SEA for the Polo de Desarrollo (Sur-este) and thus guaran-
tees a consistent approach.

The Commission also recommends to form a Steering Group for this SEA, in
which representatives of the most important stakeholders have a seat (eg. at
general directors level from MDS, Vice ministry of Tourism, Mining (CIRESU)
and Prefectura de Potosi). This steering group meets once a month to guide
the SEA process and review progress. This steering group is especially meant
to guarantee the political back-up and support for undertaking this SEA. The
SEA team leader and process manager will attend these meetings.

As this SEA pilot is the second of its kind in Bolivia, and as there is very lim-
ited SEA experience in the country itself, the Commission recommends to
make use of international SEA experience. There are two alternative options.
Either contracting an international SEA consultant, with experience in Latin
America (and preferably Bolivia) who visits Bolivia regularly to guide and
coach the team (eg. a few days each month). This is probably an expensive
option. As an alternative to this option, the SEA team leader (and SEA proc-
ess manager) could travel as and when required to receive coaching and
training from an international SEA consultant who acts as a ‘sparring part-
ner’ on a regular basis, especially focussing on the bottlenecks encountered
during the execution of the SEA. The second option would probably contrib-
ute better to the objectives of ‘training on the job’ and capacity building and
would to a greater extent enhance ownership of this SEA.

In relation to the accumulation of information for this pilot SEA, the Commis-
sion has noticed that there is a considerable amount of information available
already. which is a good starting point for the process of gathering base line
information (see appendix 7).

The Commission also recommends to open a web-site on this pilot SEA to en-
hance transparency and participation, but also to enlarge the learning effect
(and other possible ‘spin-off) of this pilot SEA.

Step 6) Organise (independent) quality assurance

It is up to MDS, in consultation with key stakeholders to design the under-
taking of the SEA, depending on when SEA results have to be available to in-
fluence the planning process (see 2.2). On the basis of experience with other
SEAs, the Commission is of the opinion that it may take well up to early 2005
to arrange the set-up and management of this SEA. This means that the as-
sessment itself can probably start early 2005. Roughly estimated, the as-
sessment will take 6 months. This however does not mean that quality assur-
ance only takes place at the end of that period. As the process in SEA is just
as important as the contents part, the quality assurance can be organised at
regular intervals during the undertaking of the SEA, especially as this is a
learning process for all parties involved. The Commission is willing to assist
in this monitoring of quality assurance if requested by MDS and other key
stakeholders.
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