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1. INTRODUCTION 

1.1 Background 

The Ministry of Hydrocarbons and Energy (MHE) is the competent authority 
in Bolivia for the formulation and enforcement of development policies and 
resulting activities in the hydrocarbons and energy. At the same time, the 
Ministry is responsible for formulation, evaluation and compliance control of 
the National Policy for Hydrocarbons and Energy Planning.  
 
Articles 32 and 132 of the Hydrocarbons Law no. 3058, state that exception-
ally hydrocarbon activities are allowed in protected areas, forest reserves, 
permanent forestry production areas or private natural heritage sites in cases 
when a Strategic Environmental Impact Assessment study establishes their 
viability and when conservation objectives, environmental services, genetic 
resources, archaeological and cultural sites are not put at risk in terms of 
sustainable development.   
 
At the moment, hydrocarbon activities in Bolivia take place in ‘traditional’ and 
‘non-traditional’ areas: ‘traditional’ being those areas where hydrocarbon ac-
tivities take place for some time already, and ‘non-traditional’ areas implying 
new areas where there is hydrocarbon potential for but where no interven-
tions took place before, and where there is no or scarce information available. 
 
The MHE has taken the initiative to start a Strategic Environmental Assess-
ment (SEA) in two areas. The first one is a traditional area, Aguarague na-
tional park in Tarija Department and the second one is a non-traditional 
area, the protected areas of Madidi/Pilón Lajas in La Paz and Beni1 depart-
ment (see maps, appendix 5).  
  

1.2 SEA in Bolivia, involvement of NCEA and request of MHE 

The Ministry of Environment and Water is the National Competent Authority 
for Environment and has a formal role in terms of introduction and imple-
mentation of SEA in Bolivia. These efforts started in 2004, under the former 
Ministry of Sustainable Development. The Netherlands Commission for Envi-
ronmental Assessment (NCEA) contributed to several SEA initiatives2, upon 
request of the Ministry.  
 

                                
1 Although a non-traditional area, some exploration activities took place in the seventies, resulting in some 

abandoned wells 
2 - Advice on Terms of Reference SEA Polo de Desarrollo (Puerto Busch), Bolivia, 30 September 2004 
- Supplementary Advice on Terms of Reference for SEA Polo de Desarrollo (Puerto Busch), Bolivia, 4 February 2005 
- Advice on Terms of Reference for SEA Gran Salar de Uyuni, Bolivia, 24 December 2004   
- SEA capacity building 28 February-5 March 2005 
- Advice on Terms of Reference SEA for the Madera river basin, Bolivia, January 2008 
- SEA capacity building workshops in La Paz and Cochabamba, May 2008 
- Comments on an SEA capacity building manual and draft SEA regulations (2007-2008) 
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During the last visit of NCEA to Bolivia in May 2008, discussions were held at 
the request of the Environmental Department of the MHE to see how the 
NCEA could assist in strengthening environmental and social management in 
the hydrocarbons sector. It was agreed that the assistance of NCEA could 
best be used in the area of SEA.  
 
The National Development Plan in Bolivia (PND) contains the Policy on Hydro-
carbons. This is further elaborated in a proposal for a National Strategy on 
Hydrocarbons until 2017 (2008). In the future, the demand for energy will be 
much higher than the actual production. Therefore, interventions will be 
needed in greater areas and production will need to be intensified. The cur-
rent modality of intervention is related to individual projects (requiring Envi-
ronmental Impact Assessment, EIA). This will now change towards conces-
sion/contract areas (‘bloques petroleros’) which can be as big as 6000 km2. 
Also areas can be partially overlapping with protected areas and/or areas 
with traditional inhabitants. The challenge will be to find an equilibrium be-
tween the need for hydrocarbon exploitation and use of goods and services of 
the forests and other ecosystems (e.g. biodiversity conservation, use of scenic 
beauty for ecotourism) especially in the long term. Therefore SEA is consid-
ered to be an appropriate tool and moreover, it is a legal requirement (see 
1.1). The MHE selected two priority areas (maps appendix 5): 

• Traditional area (for hydrocarbon exploitation) in Tarija department, 
where a.o the Petrobras and Chaco companies have concession areas, 
partly overlapping the Aguarague protected area. 

• Non traditional area in La Paz and Beni department, where activities 
are about to start in 2009. Some seismic work has been undertaken 
already, but not in the TCOs and core zones of protected areas. 

The justification for selecting a traditional and non-traditional area is that 
MHE expects to draw lessons from activities in the traditional area and that 
this allows for a comparison of approaches is both areas.  
 

1.3 Why would SEA be useful? 

During discussions held between MHE and NCEA in May 2008, the MHE 
formulated the following objectives of SEA; SEA can: 

• indicate which the vulnerabilities of the ecosystems are, what would 
be the maximum capacity for hydrocarbons exploitation and in which 
areas.  

• develop a methodology to work with the traditional inhabitants in the 
so-called Territorios Comunitarios de Origen (TCOs).  

• generate conditions and general guidelines for subsequent individual 
EIA’s.  

• elaborate a clear methodology which can be applied in the whole hy-
drocarbons sector. 

 
Early 2009, the MHE elaborated ToR for this SEA (see appendix 1), which 
specify the following purposes of SEA to comply with the requirements of the 
Hydrocarbons Law No. 3058: 

• SEA is a planning instrument for political decision making in the hy-
drocarbons sector and for other productive activities that may take 
place in the same geographical area; 
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• SEA allows for information on the potential and limitations of an area 
of hydrocarbon development, in terms of social, cultural, economic, 
and ecological characteristics and natural resources; 

• SEA can identify sensitive and vulnerable areas in order to later on 
decide on the modality of execution of hydrocarbon activities; 

• SEA can predict, assess and prevent environmental and social impacts 
which new to be developed hydrocarbon projects may generate in the 
medium and long term in the two pilot areas  

• and SEA allows for an integrated analysis to later on develop short, 
medium and long term monitoring activities. 

 
The specific objectives are to: 

• develop an SEA process in areas of (future) hydrocarbon activities; 
• develop a methodology for SEA implementation in the hydrocarbons 

sector; 
• develop and validate protocols and guides for SEA processes in the hy-

drocarbons sector (to be used by the hydrocarbon companies).  
 
The MHE ToR also indicate that the NCEA will provide technical assistance 
and advisory services during the undertaking of the SEA. In the start up of 
the SEA, NCEA was requested to assist in further specifying and elaborating 
the ToR for this SEA in terms of process and contents for the Aguarague and 
Madidi/Pilon Lajas area.  
 

1.4 Approach taken by the NCEA 

MHE proposes a working approach (see appendix 1) for the undertaking of 
SEA for the two areas. This requires the formation of a multidisciplinary 
team that elaborates a working plan, with a time schedule and the involved 
actors in each of the activities. This multidisciplinary team works closely to-
gether with the institutional counterpart, which consists of professionals 
from the General Direction of the Vice Ministry of Energy Development of the 
MHE. The team also relies on the advice and technical assistance of NCEA.  

In order to provide this assistance, the NCEA formed a working group of ex-
perts, representing the NCEA, with the following disciplines: mineral re-
sources, oil and gas development, drilling techniques, natural resource man-
agement, biodiversity and society, geological surveying and mapping, remote 
sensing and GIS, land use planning, EIA and SEA application. The working 
group members of the NCEA are listed in appendix 2.  

During its stay in Bolivia, the NCEA worked closely together with representa-
tives of the General Direction of the Vice Ministry of Energy Development, 
SERNAP (Service for Protected Areas) and the Ministry for Environment and 
Water. Their names are listed in appendix 3. 

The NCEA visited Bolivia from 23-28 March 2009 (see appendix 4, working 
programme). The purpose of this visit was to:  

• Meet with governmental agencies, private sector and civil society to 
elaborate the proposal for the ToR for this SEA for the two areas. 



 

 -4-

• Have inter-institutional meetings with the ministries of hydrocarbons 
and energy, environment and water, planning and SERNAP, with the 
aim to agree on the scope, objectives and approach of this SEA (in ac-
cordance with Phase I of the ToR of MHE); 

• Collect and systematize (primary and secondary) project- and site spe-
cific information (see appendix 6, list of documents) on the two areas 
from discussions with several actors (Phase II of MHE ToR) and a visit 
to Aguarague area3;  

• Elaborate advisory guidelines for the process and methodology for this 
SEA and agree on next steps (Phase IV of MHE ToR).  

 
The NCEA wants to emphasise that it has no opinion on the feasibility of the 
hydrocarbon activities in both areas. The NCEA never judges the acceptability 
of projects, but tries to guarantee that all essential environmental and socio-
economic information has been provided for sound and well balanced deci-
sion-making and through a transparent and inclusive process. 

1.5 Outline of this advisory report 

The NCEA defines SEA as a tool that supports decision making and which 
complements planning with: 
• a solid assessment of environmental and other issues; 
• a well structured public and government debate on these issues; and 
• a mechanism to take the results of assessment and debate into account in 

decision-making.  
There is not one way to do an SEA as it will always be tailor-made depending 
on the context. For example, is the SEA done for an abstract policy or con-
crete plan or is there no plan at all? Are there three years or three months 
available? And what about data availability?  
 
Although the Hydrocarbons Law in Bolivia requires SEA, no specific proce-
dures have been laid down in legislation. There is a draft SEA regulation (su-
preme decree) elaborated by the Ministry of Environment and Water, but this 
is not yet in force (expected to be published in April 2009). To fill this current 
gap, the NCEA has developed tailor-made guidelines for this particular SEA in 
close collaboration with, and based on the ToR that was prepared by the 
MHE. For this, the NCEA made use of its own practical SEA experience and 
international experience like the OECD/DAC SEA guidance4. In summary, 
the SEA process can be divided in 10 steps. The vertical arrow represents the 
planning process (see scheme on next page). 
 
The NCEA chose to structure this advisory report along these steps, address-
ing the screening (chapter 2) and scoping phase (chapter 3), resulting in ToR 
for the technical assessment (3.3.). The actual assessment will be undertaken 
by the SEA multidisciplinary team (see paragraph 1.4 and appendix 1). 

                                
3 Unfortunately, it was not possible to visit Madidi area, due to bad weather circumstances and short time frame 
4 OECD DAC Guidelines and Reference Series Strategic Environmental Assessment: Applications in Development 

Co-operation, www.seataskteam.net. 
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10 crucial SEA steps

Screening: Reach consensus on the need for SEA and its link to planning

Find the stakeholders and announce start of the plan process 

Scoping: Develop a shared vision on problems/objectives/alternatives

Do a consistency analysis: new versus existing objectives

Set TOR for the technical assessment, based on scoping results

Assessment: Assess the impacts of alternatives and document this

Organise (independent) quality assurance of documentation

Decision making: Discuss with all stakeholders the alternative to prefer

Motivate the (political) decision in writing

Monitoring: Monitor the implementation and discuss the results
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2. SCREENING (OR PREPARATORY) PHASE 
The purpose of this phase is to agree with all stakeholders in a transparent 
way on the process part of the SEA, i.e. on the need for SEA, the goal of the 
SEA, how SEA is integrated in the plan process and how and what has been 
decided in relation to stakeholder and public involvement. Review and approval 
mechanisms and moments should have been secured at this stage. 

2.1 Objective of plan, objective of the SEA and link with planning 

MHE has proposed to undertake SEA for the two areas in the hydrocarbons 
sector and has mentioned specific objectives for the SEA (1.3). However, it 
was not precisely clear to the NCEA whether and how this SEA was linked to 
a specific planning process and if so, what kind of decisions would be taken 
in this plan process and/or SEA. Therefore, during the course of the visit, the 
NCEA tried to get insight in:  

1. Which plan is going to be subject to SEA? 
2. What is the stage of planning: is the planning process just starting, 

half way or is a draft plan already available?  
3. Who is/are the responsible agencies, in other words: ‘the owners or 

developers of the planning process’? 
4. Which are the decisions to be taken in the planning process and when 

will these be made?  
5. Spatial and time horizon; is the plan geographically defined (if yes, 

how?)  
6. Which information (data) is available?  

The findings and preliminary recommendations of NCEA on these questions 
were discussed with the MHE, SERNAP, Vice Ministry of Environment and 
Vice Ministry of Planning at the last day of the visit. The following was agreed:  
 
ad 1) Which plan is going to be subject to SEA? 
Although there is a National Policy on Hydrocarbons and a recently published 
National Strategy, this is not the level of planning for which MHE intends to 
develop the SEA. According to the Vice-Ministry of Planning, there is a spe-
cific part in the National Policy which refers to the need to develop specific 
planning for hydrocarbon activities in protected areas. This would imply that 
the SEA can fulfill the function of this specific planning process. All parties 
agree that there is a need for two plans/SEAs: one for Aguarague area and 
one for Madidi/Pilon Lajas area.  
 
ad 2) What is the stage of planning?  
Generally, the purpose of an SEA can be to (i) assess a draft plan and develop 
mitigating and compensatory measures (e.g. in the form of a strategic action 
plan) or (ii) pro-actively improve planning and decision-making through iden-
tifying right from the beginning environmental and social objectives to be 
achieved and assist in operationalizing sustainable development. In this case, 
the plan/SEA is just starting and therefore an example of the second cate-
gory5. Especially SERNAP emphasizes that the objectives of oil and gas devel-

                                
5 Although in the Aguaragüe areas, hydrocarbon activities already are in place. Therefore Aguaragüe can serve as a 

basis for Madidi 
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opment and environmental protection should receive equal weight in the SEA. 
The advantage of being at the initial stages of planning is that this offers the 
possibility to improve the acceptance of decisions, to assure inclusion, to 
build trust and to develop capacities (see also next chapter). 
 
ad 3) Who are the owners or developers of the planning process? 
It is important to clarify upfront the initiator of the plan/SEA. In this case, 
the Ministry of Hydrocarbons and Energy runs this SEA/plan process6. In 
starting up this SEA, numerous meetings have been held in 2008, with a.o 
representatives of the Ministry of Environment and Water, SERNAP and YPFB 
(Yacimientos Petrolíferos Fiscales Bolivianos). SERNAP expressed that the 
SEAs would offer the possibility for better coordination and dialogue right 
from the beginning (‘preparar la comida juntos y comer juntos’). The NCEA 
considers these inter institutional meetings as important first steps to good 
practice SEA and recommends to formalize the practice through the creation 
of a so-called ‘grupo impulsor’ (steering group) in which the main stake-
holders have a seat. This idea will be further discussed in follow-up meetings 
to agree on the feasibility and composition of such (a) steering group(s) and 
on roles and mandates of each of the parties during SEA implementation. 
The NCEA advises to consider the roles of the three ministries and SERNAP of 
equal value, with MHE as lead agency and responsible for coordination and 
SEA elaboration. The NCEA also recommends to include in the steering 
group(s) the entity responsible for the cadastre and the two principal social 
stakeholders (‘actores sociales’) in the areas: representatives of the small 
farmers associations and the indigenous people associations. It is suggested 
to maintain the steering group(s) throughout the period of the SEA process 
and beyond. Decision making within the steering group should ideally be 
based on compromise and consensus. 
During the actual implementation of the SEA, the NCEA recommends the 
multidisciplinary team to actively involve the respective ministries and insti-
tutions, as well as NGO’s, representative platforms/forums of the indigenous 
people and local immigrants in their efforts to prepare this SEA/plan that will 
streamline and facilitate future policy decisions and permit procedures.  
 
ad 4) What are the decisions about?   
SEA can provide valuable support in the preparation of strategic decisions. At 
the last day of the NCEA visit, parties tried to agree on ‘what is/are the deci-
sion(s) about?’ Different options of decisions at strategic level were discussed: 
 
At the national policy level, decision making can take place on e.g.:  

1. pace and place of oil and gas development in tune with market condi-
tions. SEA can allow for a step wise approach of activities starting 
from the least vulnerable areas and gradually entering the more vul-
nerable areas with the experience acquired; 

2. guidelines for adequate revenue management, in order to achieve a fair 
distribution of wealth in affected areas; 

3. various proposals for improving (institutional) capacity of different 
stakeholders to enforce law and deal with negative consequences of oil 
and gas development; 

                                
6 Because of environment being an important theme, the Ministry of Environment and Water stresses the 

importance of its involvement from the start (elaboration of ToR), and not only in subsequent stages 
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4. different forms of conflict resolution or alternatives for compensation 
systems; 

5. alternatives for rehabilitation of polluted areas (‘pasivos ambientales’). 
 
At the plan level for specific areas like Madidi/Pilon Lajas and Agaurague, 
decision making can take place on e.g.: 

1. the selection of the best exploration and exploitation technology from an 
environmental and social point of view (e.g. minimizing footprint for 
seismic and drilling activities by applying fit-for-purpose seismic ac-
quisition techniques, or drilling exploratory wells in offshore fashion 
(no access roads) or drill multiple producers, birdfoot technology, ex-
tended reach wells);  

2. the choice of appropriate locations for exploration and exploitation in 
order to minimize potential risks to natural and social values and vul-
nerabilities and on routing of access roads and pipelines (e.g. outside 
the core zones by means of extended reach drilling). 

3. Especially for Madidi, another item for decision making can be a sce-
nario in which there is no potential for economically feasible oil and 
gas exploitation: what needs to be done then in terms of environment 
and social issues? Also for Madidi, it is important to consider several 
scenarios for oil and gas transport: will it go to La Paz, Cochabamba, 
Santa Cruz and what are potential environmental and social conse-
quences of each of these options? 

  
In paragraph 3.1.6, the NCEA gives further guidelines for each of these deci-
sions. It is up to the MHE, SERNAP, Vice Ministry of Environment and Vice 
Ministry of Planning to determine the final scope of decisions in the SEA. The 
advantage of dealing with all these kind of strategic decisions is that this will 
facilitate future EIA’s: these issues will have been dealt with already and do 
not have to be repeated at EIA level. Moreover, the SEA can set conditions for 
EIAs in terms of guidelines, norms and standards.  
 
ad 5) What is the spatial and time horizon? 
In terms of the geographical boundary for the plan, MHE has proposed to un-
dertake this SEA for two areas. However, it was not precisely clear whether 
the boundary of the area would be formed by the limits of the National Parks, 
or by the overlapping concession areas for oil and gas development or an even 
greater area (also including e.g. not protected but highly vulnerable areas). 
This issue therefore needs further discussion before the assessment phase of 
the SEA starts. In paragraph 3.1.3 the NCEA gives recommendations for the 
geographical boundaries of the SEA. 
 
The plan time line has not explicitly been discussed, as it is closely linked to 
the kind of strategic decisions that the SEA has to address. To adequately 
cover possible long term policy options and impacts the NCEA advises to con-
sider in the SEA alternative policies for the period up until 2030. At the plan 
level for the two specific areas, the time span can be limited to e.g. 10 years. 
 
ad 6) Information availability?   
The NCEA made an inventory of information already available on most topics 
that will have to be considered in this SEA (see appendix 6). Using these rela-
tively complete sets of baseline studies, maps and GIS databases means that 
precious time can be dedicated to a few other topics on which new data have 
to be found, such as economic valuation of eco-tourism services, water pro-
tection services or options for conflict resolution mechanisms. 
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2.2 Find the stakeholders and announce the start of the process 

The activities undertaken during the one week visit of the NCEA already com-
prise first steps of a good practice SEA. The most important stakeholders in 
the process have been brought together (see working programme, appendix 4, 
which includes organizations/names), the MHE has made its plan/SEA proc-
ess known and a first introduction on the objectives and possible benefits of 
SEA has been given. A site visit has been paid to the Aguarague area. 
 
Especially in these cases where there is a lot of concern on what might hap-
pen, it is essential to design a sound stakeholder participation plan as part of 
the SEA. This plan should contain information on instances, subjects and 
methods of participation. Appendix 7 gives further guidelines for stakeholder 
participation for SEA as a basis for further elaboration by the SEA multidisci-
plinary team7. 
 
Main findings of stakeholder meetings, both in terms of process and contents 
should be well documented and published to enhance transparency and be 
distributed to all relevant stakeholders to show appreciation for participating 
in the process (this requirement was also specified by the MHE ToR). The 
NCEA recommends to develop a special activity line within the SEA to guar-
antee a proper flux of information between stakeholders, also for the phases 
after the SEA.  
 
For facilitating participatory processes, forums could be used or created at 
adequate regional and local levels. In addition to public and semi-public or-
ganizations (park management committees, municipalities, etc), participation 
of private sector organizations is also recommended (e.g. the tourist and 
transport sectors, chambers of commerce, etc). Also the need to link forums 
at different levels should be explored during the SEA assessment phase. 
 
For the participatory process (in these forums) NCEA recommends that: 

• participants are not only entitled to give their opinion, but also have 
the right to obtain information from other actors, including MHE au-
thorities and companies.  

• the forums will be developed together with stakeholders and will have 
a permanent character, also after the SEA has been finalized.  

• themes and issues, alternatives and impacts will be presented from 
the perspective of the knowledge, attitude and subsequent actions of 
participants. For example, new employment opportunities give rise to 
expectation (e.g. in terms of financial compensation), intentions to mi-
grate, and to actual job seeking and may lead to different perceptions 
about risks and pollution. 

• all potentially affected groups (including women) have the opportunity 
and support to participate and to articulate their views, including 

                                
7 Stakeholder participation in SEA differs from stakeholder participation in EIA at project level. The LIL project from 

2005 (see appendix 6) has developed a guide for a public participation and consultation plan at EIA/project 
level 
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groups that do not usually participate because of cultural, language, 
level of education, economic or other barriers.  

 

2.3 Review and approval mechanisms of SEA process and contents 

It is up to MHE, in consultation with key stakeholders to decide on when to 
insert review moments for (independent) quality assurance of the SEA con-
tents and process. The quality assurance can be organised at regular inter-
vals during the undertaking of the SEA, especially as this is a learning proc-
ess for all parties involved. The NCEA is willing to assist in this process. 
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3. SCOPING 
The purpose of scoping is to draft Terms of Reference (ToR) on the basis of a vi-
sion on problem analysis, goals, alternatives (3.1) and a ‘consistency analysis’ 
(see 3.2), on which all relevant stakeholders should reach agreement. Based on 
these ToR, the SEA assessment phase can then be executed. 

3.1 Develop a shared vision on problems/objectives and alternatives 

3.1.1 Problems/objectives general 

As one of the inputs to the recommended joined problem analysis/objectives 
setting, the NCEA provides a first scoping effort for the Aguarague and Madidi 
area. This scoping is based on a one week visit and represents the views of 
the NCEA working group. Obviously, these views should be further elaborated 
and verified by the multidisciplinary team during the SEA assessment phase. 
This first scoping by the NCEA concerns the economic, biophysical, social and 
institutional environment and is described in the following paragraphs.  
 

3.1.2 Problems/objectives economic environment 

Expectations are that despite the present economic slowdown the demand for 
oil will continue as no large-scale replacements for fossil fuels have or will be-
come available in the near future. When the economies have recovered from 
the ongoing crisis the demand for oil and gas is expected to exceed the sup-
ply, resulting in energy shortages and rising prices for oil and gas. It is there-
fore the policy of most major multinational oil companies to continue explora-
tion and development activities, albeit on a reduced pace. Interviews with 3 
present operators in Bolivia, reveal a very modest level of activity for the next 
few years which mainly involves activities to maintain present production lev-
els and battle declining production performance as most fields have come 
down from their plateau.  
 

3.1.3 Problems/objectives biophysical environment 

The Aguarague Traditional Area 
 
The Aguarague area in the Gran Chaco Province of the Tarija Department and 
Luis Clavo Province of Chuquisaca department has a long history of oil and 
gas exploration and exploitation. At present, the area has the country’s larg-
est proven reserve of natural gas. Due to the difficult political environment in 
the country and of the oil and gas sector, exploration activities have largely 
been put on hold, but the government now intends to invest in new explora-
tion and exploitation activities in the area.    
  
The ‘Serranía de Aguarague’ is a series of parallel North-South running sub-
andean mountain ridges, separated by valleys, about 70 km wide in total. It 
presents a natural mountainous forest vegetation known as the Tucumano-
Boliviano mountain forest, characterized by forest species little known else-
where in the country.  
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The National Park Aguarague covers the most eastern mountain ridge: 8-10 
km wide and 110 km long with a total area of 108.000 hectares. The park has 
been created in the year 2000 with the objective to protect and conserve the 
transitional ecosystems between the humid mountain forest ecosystems and 
the dry Chaco ecosystems on the foothills. The second objective of the park is 
to protect its water resources as it has an important water supply function for 
the cities and villages on the foothills: Aguarague means ‘source of water’. 
Aguarague is the only source of drinking and irrigation water of the region 
and an important environmental service. Since 2005, the park has a man-
agement plan, which however has not yet been formalized.      
 
To the east, the park changes from the fertile foothills to the dry Chaco 
plains. The foothills harbor most of the population of the area. Due to the 
mountainous topography, only few people live within the park boundaries. 
West of the park a Guaraní TCO (indigenous territory) is located, relatively 
sparsely populated with communities making a livelihood out of subsistence 
agriculture, livestock production and forest exploitation.      
 
Gas exploration and exploitation until now is taking place in the Serranía to 
the west of the park, including in the TCO where the largest gas fields are 
found: the Margarita, San Antonio and San Alberto gas fields. East of the 
park, on the Chaco plains, the smaller gas field La Vertiente is being ex-
ploited. The gas from the areas west of the park is transported to the Chaco 
foothills by pipelines running through the park and from there to the north to 
Santa Cruz and Brazil and to the south to Argentina. From the San Alberto 
gas field a drilled tunnel of 2.150 meter runs under the core area of the park.    
 
The most important and really nasty environmental problems are the 30-40 
years old abandoned wells poorly closed, leaking and polluting local streams 
and the drinking and irrigation water of the urban and rural population on 
the foothills and plain (see pictures appendix 9). A study carried out in 2002 
indicates that the drinking water of the cities of Villamontes and Yacuiba and 
the rural centers between these cities is unsuitable for human consumption, 
particularly during the dry season. The situation can be considered as an 
ecological time-bomb.   
 
Other environmental problems are caused by the gas pipelines and lateral oil 
pipelines and the corresponding service roads. The instability of the moun-
tainous area often results in land slides during the rainy season and resulting 
pipeline ruptures. Deforestation caused by the construction of access roads, 
erosion, bad management of polluted drilling muds and borehole materials 
and the resulting contamination of water resources, the gradual creeping up 
of the agricultural frontier into the foothills and mountain slopes as well as 
uncontrolled selective cutting of forests are generally considered to be the ma-
jor environmental hazards.   
 
■ For the SEA in this traditional hydrocarbon area, the NCEA recommends not only 
to consider the area of the Aguarague park itself, but instead the concession areas of 
all of the Aguarague serrania and foothills, including the concessions located in the 
park and in the Guaraní TCO.    
 
The Madidi and Pilón Lajas Non-Traditional Area 
 
Madidi is Bolivia´s most precious National Park, located in the lower slopes of 
the Andean Cordillera and the Upper Amazon river basin. The park covers an 
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area of almost 19.000 km2, including the National Park and the AMNI (Inte-
grated Management Natural Area). The park has been created in 1995. The 
Pilon Lajas National Park is a biosphere reserve and an Indigenous Territory 
(TCO), bordering the Madidi national park and covers around 400.000 ha.        
 
The Madidi and Pilon Lajas parks, together with the Apolobamba and Manu 
parks (across the border in Peru) towards the northwest, are part of the larg-
est protected area in Latin America and a fundamental biological corridor. 
The parks are characterized by a vegetation of inter-andino and pre-andino 
tropical and subtropical forests; lower, middle and higher mountainous for-
ests, characterized by a high floristic and ecosystemic diversity. The ecosys-
tems and biodiversity of the parks have been studied extensively since 1975 
and both parks count with officially approved management plans.    
  
The local people in both parks have migrated here from the Andean high-
lands, while in the lower parts the Amazone ethnic groups of the Leco, 
Mosetenes, Tacana and Esse Ejja live, each having their own language and 
culture. Within Madidi about 50 small indigenous peasant communities are 
found, many more in Pilon Lajas living from hunting and fishing, extraction of 
forest products and subsistence agriculture.  
 
Within the parks two large oil and gas concession areas were established in 
the late seventies, but as no large enough oil and gas reserves were found, the 
concessions were abandoned. The present Government however is determined 
to actively explore the area´s oil and gas potential. Recently some seismic 
work and exploration activities have started, at present outside, but close to 
the park boundaries. In some areas, particularly in the areas upstream the 
Madidi park, artisanal mining is taking place (gold, lead, silver), leading to 
some local pollution of streams running through the park. Recently, eco-
tourism, in close collaboration with the indigenous communities, is booming 
and the small town of Rurrenabaque is already considered being an impor-
tant eco-tourism and eco-etno-tourism centre.   
 
Even without oil and gas exploitation, both parks are subject to increasing 
pressures from illegal logging, subsistence agriculture as a result of sponta-
neous and unplanned migration, mostly from the Altiplano region, road con-
struction (e.g. the Apolo-Ixiamas road). By some, the area is called the ‘last 
frontier’ of the country: open for the exploitation of its richness in terms of 
wood, mineral resources and ready for colonization and (sustainable) devel-
opment and (eco)tourism 
 
According to most nature conservationists, the oil and gas exploration in the 
area risks to attract more settlers and to aggravate illegal logging and other 
activities which are hard to control. They predict that these activities may in 
the end lead to a number of isolated remains of unspoiled ecosystems (in the 
most inaccessible parts), surrounded by large areas that are likely to slowly 
deteriorate to subsistence agriculture areas, with little control.  
 
■ For the SEA in this non-traditional hydrocarbon area, the NCEA recommends not 
to consider only the areas of the parks, but instead focusing the SEA on the areas of 
the oil and gas concessions, including buffer zones of 5-10 km around these conces-
sions. Through this, also prospective winning areas adjacent to the parks will be cov-
ered by the SEA. It means that the SEA will cover parts of the Madidi and Pilon Lajas 
parks (also a smaller part of the TIPNIS protected area may be considered), but also 
prospective areas outside the parks, such as Lliquimuni.  
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3.1.4 Problems/objectives social environment 

The attitude of the indigenous people towards oil and gas activities in their 
territories is ambiguous. On the one hand they are not against such activities 
as long as their rights are respected, their voice is heard and their share in 
the future profits is fair. On the other hand, past experiences have ingrained 
a deep suspicion towards oil and gas activities. In Aguarague, old and aban-
doned wells (‘pasivos ambientales’) leak and pollute local streams and the 
drinking and irrigation water for many people. Authorities have not reacted to 
the complaints thereby losing the trust and respect of the affected population. 
At another location (Lliquimuni near Madidi) seismic acquisition surveys are 
taking place (some 670 line kms). According to the indigenous people this ac-
tivity has been forced upon them by decree and without a proper consultation 
process. Moreover, indigenous people claim not to have experienced a fair dis-
tribution of revenues from past oil and gas activities. Consequently, indige-
nous people tend to mistrust authorities and oil companies alike, and hence 
do not cooperate with future oil and gas planning processes. 
 
The small peasants (campesinos) and immigrants (colonizadores) in the TCO´s 
have no such experiences or connection with the land they live on and tend to 
be more in favor of oil and gas activities, also because they expect high re-
wards from such activities, which is one of the reasons they flock to the TCOs 
(especially the case in Madidi). Government officials tend to favor such groups 
and deal with them rather than with the indigenous people. This is a source 
of potential future conflict between these two groups of inhabitants.  
 
As stated above, indigenous groups have the feeling that they are treated 
without respect: they observe that authorities do not direct themselves to-
wards their organizations at local, regional and national levels, but only to-
wards the leader in one village and thereby separate him from the rest of the 
organization (resulting in degradation of social structures and cohesion). Pos-
sible benefits only would go to this person, while the rest of the community 
remains without. Indigenous organizations also report that authorities hardly 
visit them in the field and ignore their viewpoints.  
 
If people feel treated without respect, this may lead to a lack of trust, making 
it generally difficult to come to any agreement with them. The lack of trust is 
also enhanced by the fact that the government established new hydrocarbon 
blocks in protected areas and TCOs without having executed an SEA. Accord-
ing to the indigenous people, this is against the hydrocarbon law (articles 32 
and 132), which in turn is denied by the government. There is at least a dif-
ference in interpretation of the law and this does not contribute to a social 
environment where there is mutual trust.  
 
Another issue is the lack of information on the plans of the authorities and oil 
and gas companies, especially concerning the possible impact of activities on 
local people. The fear of adverse consequences is fuelled by negative impacts 
in the past, while in some cases such impacts still continue. In the Aguarague 
area there are oil wells used in the 1960s which have not been closed down 
properly, resulting in oil spill until today. Creeks are being contaminated with 
oil, resulting in bad smell, ecologically dead creeks and a bad quality of drink-
ing and irrigation water in the area. Indigenous groups from other parts of the 
country visited the contaminated sites. As long as these sites have not been 
cleaned up and as long as it is not widely accepted that oil and gas drilling 
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can -and must- be executed in a different and clean way, distrust and fear 
will flourish, even if there are companies that already long ago developed and 
adopted environmentally acceptable/friendly techniques and methodologies. 
In an environment of distrust and fear even seismic exploration, which gener-
ally will not have a serious impact, will be considered to be a big threat.  
 
The NCEA also noticed a lack of capacities to make a good interpretation of 
information. People going to be affected by the oil and gas development activi-
ties, do not have basic knowledge on different alternative techniques for e.g. 
drilling and their impacts. Even in areas where there is shortage of water, as-
sociation is often made to the seismic activities as being the main cause for 
this problem when in reality it could have been due to geological processes.  
They lack a general framework to interpret information that is handed to 
them. The result is confusion, lack of trust, conclusions and opinions based 
on ‘hear say’, etc.  
 
A problem of a slightly different order is landownership. Although efforts are 
made to legalize landownership, there are still situations in which landowner-
ship is unclear. When oil and gas exploration or exploitation will start in such 
places, authorities or companies consequently do not know whom to contact 
as owner of the area.  
 
The lack of trust between stakeholders, the perceived lack of respect, lack of 
information and lack of capacity to interpret the information correctly, differ-
ent interpretations of the law and problems with land ownership, all these 
factors potentially lead to confusion and conflicts. Conflicts as such are not 
bad (as different stakeholders almost always have different interests) as long 
as they are controlled and ultimately solved in such a way that the harms 
caused by the conflict, are limited.  
 
To this, the problem of the ‘resource curse’8 can be added: in many countries 
income generated from exploitation of oil, gas and other natural resources 
have not resulted in improvement of the livelihood of local people and im-
proved governance, but in stead contributed to further impoverishment of lo-
cal communities, corruption and bad governance. The ‘worst case’ scenario 
may be a situation of chaos. If no efforts are made to dampen conflicts, to 
bring order, improve accountability and bring certain equity in the sector, this 
is a potential risk. 
 

3.1.5 Problems/objectives institutional environment 

The recent ‘nationalisation’ of foreign oil and gas assets has led to the depar-
ture of major oil companies and with it the departure of experienced person-
nel causing, according to the companies, a loss in skills and know-how. 
 

                                
8 The resource curse (also known as the paradox of plenty) refers to the paradox that countries and regions with an 

abundance of natural resources, specifically point-source non-renewable resources like minerals and fuels, 
tend to have less economic growth and worse development outcomes than countries with fewer natural 
resources. This is hypothesized to happen for many different reasons, including a decline in the competitiveness 
of other economic sectors (caused by appreciation of the real exchange rate as resource revenues enter an 
economy), volatility of revenues from the natural resource sector due to exposure to global commodity market 
swings, government mismanagement of resources, or weak, ineffectual, unstable or corrupt institutions 
(possibly due to the easily diverted actual or anticipated revenue stream from extractive activities).  
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Although Bolivia has environmental laws of good quality, the regulations and 
norms are rather general and not specifically elaborated for oil and gas. The 
staff responsible for implementation and control of the regulation is not suffi-
ciently trained. Moreover, the responsible authorities are first of all the mu-
nicipalities, who do not have capacity, and, in the case of Aguarague for ex-
ample, the environmental unit of the Tarija department is situated at a dis-
tance of 150-200 km in Tarija city. Moreover this unit also has limited capac-
ity, knowledge, experience and lacks decisiveness. This mainly relates to spe-
cific oil and gas aspects of the environmental legislation: water contamina-
tion, how to treat sediments from boreholes, construction and maintenance of 
pipelines in geological instable areas, how to respond to pipeline ruptures, 
construction of access roads, deforestation of borehole areas etc. In practice, 
sometimes penalties are issued, but mostly the environmental inspector does 
not have the same know-how as the technicians of the oil and gas companies. 
Also, there is no sound legal framework for the solution of social problems in 
areas with indigenous people, to guide the social units of regional and local 
governments and NGOs working in this area. 
 

3.1.6 Scenarios and alternatives  

Based on the above described problems and objectives, the next step of the 
assessment phase of the SEA is develop alternatives for decision making from 
different viewpoints (economic, environmental, social and institutional). The 
strategic decisions highlighted in 2.1, ad 4) are all covered in this paragraph: 
 
Scenarios for oil and gas demand (economic) 
 
In view of the ongoing economic and financial crisis, global downturn in eco-
nomic activity, decline in energy demand, shortages in the financial market, 
one may reconsider the government’s desire to accelerate oil and gas activity 
levels. Market developments on national scale (increasing national consump-
tion?) as well as on international scale (declining export potential in view of 
recent discovery of giant oil/gas field offshore in neighboring Brazil) will need 
to be assessed in the middle and long term. Future activity levels of operating 
companies are reduced and related to maintaining production levels. 
 
A reconsideration of the appropriate pace and place may have benefits for the 
long term. A continuation of oil and gas activities in Bolivia at an appropriate 
level taking into account the availability of financial means, a future sales 
market, and a step by step approach through a learning curve as far as envi-
ronmentally friendly operation techniques are concerned, may be a more de-
sirable and less risky route for Bolivia to follow than to accelerate the oil  and 
gas opportunities with disregard for the economic and financial crisis, future 
market developments and inexperience to operate safely and environmentally 
friendly in the most ecologically sensitive areas of the country.  
 
■ The NCEA advises to include in the SEA a short, medium and long term scenario 
which is concerned with the energy needs of Bolivia and the surrounding markets. All 
sources of energy should be considered in such scenario´s (oil, gas, hydropower, 
coal, biofuels, solar, wind).  
 
■ The NCEA advises to develop in the SEA a phased (pace and place) approach in 
the seismic acquisition and drilling campaigns, starting in the least vulnerable areas 
first, to gain experience with the most friendly operation techniques and proceed with 
the lessons learned in ever more vulnerable areas if so desired and still required. 
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■ The NCEA recommends to investigate in the SEA alternative scenarios to arrive at 
a fair distribution of oil and gas revenues amongst affected parties. 
 
■ Particularly in the case of Madidi, the NCEA recommends in the SEA different 
transport scenarios be included: will the oil/gas be transported to national and interna-
tional markets via La Paz, Cochabamba or Santa Cruz? 
 
Alternatives for achieving environmental sustainability 
 
Bolivia is blessed with many mineral resources and oil and gas seem to have 
accumulated all over the country and especially in those areas where subsur-
face folding and faulting have generated traps in which the oil and gas could 
accumulate. Naturally these are to be found in the Andean mountains and 
foothills. However, these are also the areas of highest natural values as well 
as the living areas of the indigenous people. These areas have been set aside 
as National Parks and TCO´s in which human activity is restricted and only 
allowed under stringent conditions or are completely ruled out.  
 
■ The NCEA advises to investigate in the SEA how the areas of future oil and gas 
activities can be subdivided into vulnerability categories each with a defining set of 
sensitivity parameters that have already been described in literature and do not have 
to be acquired anew. Activities could then be planned in the least vulnerable areas 
first and perhaps avoided in others (see also 3.3.2 for methodologies to arrive at se-
lection of alternative technologies, locations or routes). 
 
The entire lifecycle of an oil and gas project consists of simple 2D seismic re-
connaissance surveys, to exploratory drilling, testing, development, exploita-
tion, treatment and transport, to end of lifecycle activities such as abandon-
ment, decommissioning, rehabilitation and reforestation.  
 
■ The NCEA recommends including in the SEA a preliminary list of oil and gas ac-
tivities and develop alternatives that may be more environmentally friendly, cost effec-
tive or safer. This could include biodiversity offsets (compensation in terms or protect-
ing adjacent areas or in terms of setting aside a budget for protection measures).  
 
Alternatives for achieving social acceptability 
 
Much of the foregoing is restricted to the technical and spatial aspects of the 
subject. The success of this whole approach is however dependent on much 
more than a sound technical investigation. The effectiveness of the SEA proc-
ess and its ultimate report can be expressed in the following formula: E=QxA 
(where E=effectiveness, Q=quality and A=acceptance). In other words, the SEA 
can involve the best experts in the multidisciplinary team to undertake the 
assessment but if the institutions and people concerned have not been in-
volved in the process, the chance of gaining their acceptance for the results 
and recommendations of the SEA, should be considered minimal. 
 
During the NCEA visit, it was clear to note that not many stakeholders are 
opposing the proposed SEA or opposing the principle of exploring and exploit-
ing oil and gas near or in protected areas and in TCOs. However, without 
trust hardly any activity can be undertaken without serious conflicts and ad-
ditional high costs. Therefore, all activities to be executed within the SEA, to-
gether with all the activities planned as a result of the SEA should contribute 
to creating trust between the different actors in the hydrocarbon sector.  
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■    The NCEA advises to propose in the SEA a program of repair of leaking oil and 
gas wells, as well as clean up and sanitation of polluted soils in the immediate sur-
roundings, streams and affected valleys, to gain trust from the affected people and lo-
cal representatives organizations.  
 
■ The NCEA recommends to consider in the SEA different forms of conflict resolu-
tion, appropriate for the specific circumstances and acceptable for the stakeholders. 
Conflict resolution should be undertaken at the moment when conflicts have not grown 
to high intensities. In many circumstances this implies the need to build independent 
outside mediation and arbitration instances where persons work (generally ‘outsiders’) 
who are trusted and accepted by all stakeholders. This also implies mechanisms of 
mutual respect: how different organizations and institutions should deal with each 
other and maintain the integrity of each other’s institutions.  
 
■ The NCEA advises to develop a (or different alternatives for a) compensation 
system in the SEA, taking into consideration ideas that are already being developed 
on compensation (among others within the MHE), e.g. (i) in case of damage, negative 
impacts, (ii) in general: division of benefits, once they are there, between government, 
companies, communities and citizens and (iii) division of benefits within one stake-
holder: money or in kind, towards persons (leaders) or organizations, towards lower 
and/or higher levels in the organization, investment for the short term or the long term, 
buildings or for improving welfare, capacities, education etc. 
 
Alternative measures for institutional and governance strengthening  
 
The SEA should include an assessment of Bolivia’s national, departmental 
and municipal institutional capacity to deal with negative consequences of oil 
and gas development. Aguarague practice (‘pasivos ambientales’) shows that 
environmental monitoring is of utmost importance. According to law, this is 
the task of the municipalities in first instance, followed by the Prefecturas, 
but practice learns that these entities do not have sufficient knowledge and 
experience to execute these tasks. 
 
■ The NCEA advises to include in the SEA an investigation of the available level of 
skills and know-how concerned with oil and gas activities, especially in vulnerable ar-
eas. The SEA should also come up with proposals for capacity building of different 
groups of stakeholders affected by activities in the hydrocarbon sector. 
 
■ The NCEA also recommends including several environmental monitoring scenar-
ios in the SEA, for example (i) monitoring by the local municipalities and regional gov-
ernments (as required by law), (ii) the Ministry itself, (iii) a specialized organization or 
(iv) jointly by social and environmental stakeholders. This includes a description of 
what will be required for each alternative. 
 

3.2 Consistency analysis 

The purpose of this step in the SEA procedure is to check the consistency of 
the plan/SEA to be developed with existing policies, plans and programmes, 
through interagency co-operation. This requires an inventory (both public and 
private) at (inter)national, regional and local level of a number of development 
sectors to ensure that plans are compatible with each other.  
 
At the international level, this implies for example the Convention on Biodi-
versity, and (possible) agreements with Peru on transboundary ecological cor-
ridors.  
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At the national level, this implies taking into account the explicit and implicit 
social, economic and ecological criteria formulated in the National Develop-
ment Plan (PND), which are based on the concept of ‘Vivir Bien’. ‘Vivir bien’ 
emphasizes reciprocity, equal distribution in social and political terms, with 
sustainable use of natural resources rather than conservation of protected 
nature (‘taking from nature what is needed, without destroying it’). 
 
For the MHE, this implies an analysis of the contents and objectives of the 
National policy on Hydrocarbons and the National Strategy until 2017. 
 
Examples for the environmental sector are the Strategic Plan on Forests, the 
National Watershed Programme, the Plan for Protected Areas, the National 
Programme for Biotrade and the National Wildlife Programme.  
 
Specifically for Aguarague and Madidi, the following plans are relevant: (i) De-
velopment Plans like Municipal Development Plans, (ii) Spatial Planning Plans 
(Planes Municipales de Ordenamiento Territorial), (iii) TCO plans (Plan de 
Vida), (iv) Management plans for the protected areas and (v) Plan de Desar-
rollo Integral, Sostenible y Concurrente del Norte Paceño Tropical. 
 
■ As part of the SEA, an overview should be made of all plans and programmes of 
different sectors that have a link with or set conditions for the new plan/SEA. An 
analysis should be made of:  

■ Which policies/plans/programs generate opportunities for the plan/SEA; 
■ Which ones set environmental and socio-economic conditions (criteria) for 
the plan/SEA; and  
■ Which ones have the potential to conflict with the SEA/plan and how these 
conflicts can be solved (e.g. conflicting rules and regulations pertaining to 
MHE activities, as described in Articles 32 and 132 of the Hydrocarbons Law 
no. 3058 and the Management plans of the protected areas). 

 
Especially, the management plan for the protected areas and the so-called 
‘planes de vida’ of the TCOs, including their zoning proposals, should be 
taken as the base for planning within the SEA. This provides information to 
decide on suitable zones for possible future pipelines, access roads and drill-
ing facilities, taking into account the potential negative indirect impacts of 
such infrastructure on the environment (especially creation of new migration 
streams which would cause new deforestation). 
 
Also if such plans do not exist, due consultation with local stakeholders is 
necessary. Only if no other possibilities are left, SEA planning can deviate 
from existing plans and in such circumstances the utmost should be done to 
come to a compromise with the respective stakeholders. This includes (future 
or direct) compensation in whatever form. 
 

3.3 Terms of Reference for the SEA technical study to be carried out 

Once an agreement has been reached on which problems, objectives and al-
ternatives (3.1) the SEA has to address and a consistency analysis (3.2) has 
been performed, the SEA continues with the technical assessment. This para-
graph describes the required content of the SEA, the scope and topics to be 
investigated and gives recommendations for assessment methodologies. 
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3.3.1 Base line data 

The SEA is to provide baseline information on the existing situation, and the 
expected environmental and socio-economic situation in case no new oil/gas 
developments take place (business as usual/autonomous development). The 
baseline information gathered will not only serve the SEA but will also serve 
future EIAs. The NCEA has noted that a wealth of information is available al-
ready on both areas (see appendix 6).  
 
Existing situation 

The baseline information on the existing situation should preferably be given 
in the form of maps and tables and should include for both areas: 
 

1. Mapping of oil and gas resources and related activities (map 1):  
• existing and oil/gas production sites and their safety zones, explo-

ration and exploitation concessions;  
• existing routes of (service) roads and pipelines. 

 
2. Mapping of land, water and natural resources (map 2):  

• Areas with a formal status: distinguishing in legal status, Pro-
tected area, Biosphere reserve, AMNI etc. 

• Areas with key ecosystem services, like 
o Forestry (timber and non-timber); 
o Wildlife as main source of subsistence;  
o Water retention areas and groundwater aquifers important 

for water supply to other areas; 
o Water provision and conservation;  
o Important water bodies for fisheries; 
o Agricultural production; 
o Non-protected unique, undisturbed or characteristic habi-

tat with high biodiversity, possibly combined with… 
o …non-protected area with high potential for development  

of ‘contemplative’ (eco)tourism, local leisure activities, or 
areas of scientific importance; 

o Multiple other services which may turn out to be important 
during the SEA assessment phase (e.g. sediment trap, wa-
ter purification, soil formation processes, groundwater 
storage and release, drought, fire and flood prevention, 
carbon capture, medicines with healing potential etc.) 

 
3. Social environment (basic demographic indicators) comprising, as far 

as possible on map (Map 3): 
• Human land and water occupation: indigenous and small peasant 

communities, ‘colonizadores’, road infrastructure, waterways for 
navigation;  

• Land property issues (for example areas under ‘asaneamiento’). 
• Growth of towns, villages and communities in terms of numbers 

and occupation of space 
• Demographic changes; 
• Economic activities of local communities: e.g. (subsistence) agri-

culture, (eco-)tourism, trends over the past 10 years; 
• Social stratification and cultural differences, trends over the past 

10 years. 
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Autonomous development 

As a reference to compare possible impacts of future developments, the SEA 
should contain information on the expected environmental and socio-
economic situation in case no new oil/gas developments take place (business 
as usual/autonomous development). This includes e.g. planned road devel-
opment, agricultural activities (e.g. coca-plantations), (illegal) timber extrac-
tion and eco-tourism.  
 
The development of oil and gas activities may negatively interfere with these 
other economic sectors. It is therefore important to assess the value of ecosys-
tem services, especially those related to eco-tourism and hydrological ser-
vices. Planning alternatives have to be developed to limit damage to these sec-
tors and mitigate negative impacts. 
 
The accumulation of activities related to hydrocarbon exploration and exploi-
tation should be considered in combination with the autonomous develop-
ment of the region that potentially threatens the sustainable development of 
these protected areas. 

3.3.2 Methodologies to identify and assess impacts  

In this paragraph, the NCEA provides some suggestions for methodologies 
which can be used by the SEA multidisciplinary team during the assessment 
phase for selection of: 
A. Alternative technologies 
B. Routes for access roads, pipelines and location of oil and gas facilities 
C. Methodologies for conflict resolution and compensation 
D. Application of Remote Sensing and GIS 
 
A. For selection of alternative technologies 
 
1) The NCEA advises to distinguish between the two separate investigation 
and development phases of any oil and gas activity. Not all first exploratory 
stages are followed by a development stage. Both stages have their specific 
impacts on the natural and social environment. The first stage is mostly of 
short duration whereas the development stage can take as long as 50 years of 
more (or be over in only a few years depending on the size of the field). 
 
2) The wide variety of Bolivia’s natural habitats and the diversity of people liv-
ing and working in those environments, do not allow for one single approach. 
The criteria that categorize the National Parks and their bordering regions 
(like AMNIs) can be used to establish scales of vulnerability. The data to sub-
divide these characteristic habitats in Bolivia are commonly known and avail-
able in the public domain (e.g. SERNAP) and will not be repeated here. These 
criteria should be described in the SEA and a series of categories from highly 
vulnerable to least vulnerable should be defined. To obtain a workable num-
ber of categories, it is advised to restrict the number of categories to 3-6. 

3) Next, the SEA should consider the oil and gas activities from beginning to 
end, that is from early exploration techniques such as seismic acquisition to 
site and access road construction, exploratory drilling, followed by testing and 
in case of success, development drilling and testing, building of treatment fa-
cilities, transport lines and exploitation of the oil and gas during the lifetime 
of the field, finishing off with decommissioning and site restoration activities. 
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For each activity, a variety of more or less environmental friendly alternatives 
exists. These should be described in the SEA including their expected impact 
reduction. These two sets of data can be used to create a matrix with vulner-
ability categories on the X- axis and the oil and gas activities on the Y-axis. 
The matrix below could serve as an example, but is no way exhaustive and 
activities and alternatives can be added or improved upon. The crosses are 
not intended to reflect the NCEA’s opinion in any way. The SEA multidiscipli-
nary team will have to put the crosses in the place they find appropriate. 

Activity Alternatives Vulnerability Categories 
    Very High High Medium Low Very Low 
Seismic 2D       x x 
  Dynamite  x x x x x 
  Vibroseis (not in wooded areas)  x x x  x  x 
  Wireless geophones/nodes x x  x     
  Line spacing  x  x  x  x  x 
  3D (in exploration phase) x  x  x x  x 
Drilling Heavy duty rig        x x 
  Light weight rig  x x x   
  Access road, vertical well     x x x 
  Total (so called offshore) fashion9  x x      
  Wadden Sea fashion10  x x  x     
Chemicals Water-based mud x x x  x  x 
  Biodegradable products x  x x  x  x 
  International approved chemicals x x x x x 
Fuel Green diesel and filters x x x  x  x 
Noise Insulation  x x x x  x 
  Alara principle x x x x x 
Lighting Reduced number and lumens  x  x x x x 
  Green light x x x    
Waste Separate disposal  x  x  x  x  x 
  Waste management plan  x  x  x  x  x 
Testing Duration of Test  x  x  x     
  Internal/External flare  x  x  x     
  Daytime only x x x     
Development Extended reach x x       
  Birdfoot wells   x x   
  Slimhole wells x x x     
  Coiled tubing x         

                                
9 The ´Total fashion´ involves extensive use of helicopters for material and personnel transport and the absence of 

access roads. Also called the Offshore method, it is a very expensive operation but leaves only a small footprint 
of the drilling location which can be reforested. Total drilled itsYariapo-X-1 within the Madidi National park this 
way and received acclaim for its efforts from the Fonds Français pour l´Environnement Mondial. 

10 The ´Wadden Sea fashion` was developed in the Netherlands for a coastal wetland area where exploratory drilling 
was only allowed after all plausible alternatives were considered. The method comprises the following steps: 1. 
Definition of the subsurface target from seismic mapping of the structure, 2. Project the penetration point 
vertically back to surface and from that point draw a circle with a radius of 4 km. 3. Descibe the environment in 
all its aspects in detail in this circle. 4. Establish possible drilling locations and 5. Select the environmental 
least sensitive site for further permit procedures. 
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Evidently, the MHE could choose to apply the greenest operation procedures 
to all environments and ban the conventional techniques and materiel. A real-
istic consideration of cost and environmental reward helps to make the best 
choice for the circumstances in such areas. 

In this way the choice for the most suitable type of activity in a given location 
can be easily selected. The subsequent EIA for that activity at the given loca-
tion, can then restrict itself to an analysis of the environmental impact of 
these activities and develop further alternatives on a more local and detailed 
level. This approach will greatly improve efficiency in the procedures, avoid 
duplication of analytical steps for each subsequent EIA and if widely pub-
lished, become a transparent tool for all interested parties, such as the vari-
ous legislative government bodies (from national to municipalities), nature 
conservation agencies and local people. Moreover, the most sensitive issues 
are dealt with early in the process and once consensus has been reached, fu-
ture procedures are expected to follow a smoother ride. 

Cost has not come into the equation yet but has an important role to play as 
well. Unfortunately, the most environmentally friendly alternatives are often 
the most expensive, such as Total fashion drilling, deviated or extended-reach 
wells. In areas where nature and society are not at risk, the most expensive 
option is not necessarily the most adequate one. A reasonable weighing of al-
ternatives should then determine the alternative of choice. Reference is also 
made to the LIL (Learning and Innovation Lending) project with MHE (2005) 
in which best practices are described in detail. 

B. For selection of routes for access roads, pipelines and location of oil 
and gas facilities 

The NCEA recommends to apply the so-called layered approach: 
1) first describe the baseline situation (Map 1, 2 and 3 as developed under 
3.3.1), 
 
2) then the new infrastructure (locations and routes) that fits with it (and that 
contributes to the solution of environmental and social problems on the one 
hand and does not cause problems in itself again on the other hand),  
 
3) and finally assess which (other) future (economic) development is still pos-
sible within this framework. 
 
In order to assess environmental and social impacts, the NCEA suggests 
making use of the following step-wise approach in the SEA11:  
 
First identify the expected so-called ‘drivers of change’: drivers of change are 
human interventions (activities) resulting in biophysical and social/economic 
effects with known impacts on biodiversity and associated ecosystem services. 
 
Biophysical changes known to act as a potential driver of change comprise: 

                                
11 From: Convention on Biodiversity (CBD) Guidance on biodiversity-inclusive SEA (2006) 
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• Occupation of space (is conversion of land needed?); 
• Fragmentation of natural habitats; 
• Emissions of gaseous, liquid or solid waste; 
• Extraction of raw materials (oil/gas);  
• Depletion of scarce natural resources 
• Introduction of any non-native and/or invasive species; 
• Potential for disturbance of key processes of importance for ecosystem 

maintenance (e.g. wetlands hydrology, migratory pathways, breeding 
cycle of fish, etc.) 

Some social changes can also be considered to be drivers of change as they 
are known to lead to one of the above-mentioned biophysical changes (non-
exhaustive): 

•   Population changes, e.g. migration to the areas 
•   Conversion of diversification of economic activities 
•   Enhanced transport infrastructure and services 
•   Marginalization and exclusion of groups of rural people 

 
Subsequently, continue with the following steps: 
 

1. Describe expected drivers of change as a result of oil and gas activities 
2. Determine spatial and temporal range of influence 
3. Identify ecosystems within range of influence 
4. For each ecosystem identify potential effects on composition, structure 

or key processes 
5. Identify affected ecosystem services and their stakeholders 
6. Describe measures to avoid, mitigate or compensate impacts. 

 
C. Methodologies for conflict resolution and compensation 
 
The below presented Glasl’s escalation model12 may be revealing for the SEA 
team to develop alternative conflict resolution options.   
 
 
 
 
 
 
 
 
 
 
 
 
 
At the highest step of the model is the hardening of opinions, the lowest step 
is ‘together into the abyss’ with 7 levels in between. The message of the model 
is, that if in early stages of a conflict nothing is done and no conflict resolu-
tion mechanisms are present and effective, the final result may be a situation 

                                
12 Figure 1: Glasl’s escalation model and different forms of conflict capabilities (taken from Yurdi Yasmi, 2007. 

Institutionalization of conflict capability in the management of natural resources: theoretical perspectives and 
empirical experience in Indonesia. Thesis Wageningen University 188 pp.) 
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in which everybody looses considerably (physically and mentally) and goes 
down: ‘together into the abyss’.  

Another option is to make use of the Mutual Gains Approach (MGA) of Law-
rence Susskind (Harvard, MIT): So-called ‘win-win’ approaches to negotiation 
have gained in popularity over the past two decades. There is actually no way, 
however, for everyone to get everything they want in most negotiations. So, 
building consensus in a way that ensures that all stakeholders exceed ‘their 
next best option if there is no agreement’ is the key. MGA is a process model, 
that lays out four steps for negotiating better outcomes while protecting rela-
tionships and reputation.  

For compensation, the NCEA recommends to make use of guidelines for com-
pensation developed under the 2005 LIL project and the work on this being 
undertaken at the moment in the MHE. However, before finalizing any pro-
posal NCEA recommends to organize a consultation process in order to as-
sess the acceptance of the proposal by major stakeholders. 

D. Remote sensing and GIS applications in this SEA 
 
GIS and Remote Sensing (RS) tools and capabilities can be very helpful in 
SEA (see also appendix 8). Visualization techniques ease the job of decision 
makers, as they illustrate the existing status of the area, as well as the status 
during and after the oil and gas activity. Visualization also helps to illustrate 
the impacts of the various alternatives addressed in the SEA. 

RS images are also helpful sources for SEA. Bolivia sits in an earthquake 
prone area and RS can be used to closely monitor seismic prone regions and 
provide information about the changes in surface temperature associated 
with an impending earthquake. RS can also serve as detailed base map upon 
which thematic map layers can be overlaid, or it can be used as an up-to-date 
data source from which various geological and structural features, slope in-
stability features, land cover, vegetation cover, soil degradation, hydrology, 
fire, pollution mapping and other activities related to elevation features are 
extracted to populate multiple GIS layers as base-line data in e.g this SEA. 

In Aguarague, the NCEA visited abandoned wells where oil seepage and con-
tamination with the surface water was evident. The latter created anxiety with 
the local inhabitants and there were questions as to how such pollutants can 
be monitored. Contamination arising from hydrocarbon seepage to water or 
vegetation is a serious problem. Appendix 8 provides information on how hy-
drocarbon seepage can possibly be detected by RS. 

Another worry by the local inhabitants revolves around the effect of seismic 
activities and the possible transportation route planned. The landslide, sub-
sidence and other deformation scenarios including the effect that oil and gas 
extraction might have on impacting the groundwater level in the region were 
occasionally mentioned. One approach that can be used to monitor changes 
resulting from such activities is through the implementation of interferometric 
Synthetic Aperture Radar (InSAR) techniques (details in appendix 8). 

Finally, the NCEA noted that an accurate topographic base map and digital 
terrain model (DTM) of both areas is missing. In any GIS work therefore, this 
problem remains a handicap. An exciting development towards solving this 
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acute problem is envisaged from the Shuttle Radar Topographic Mapping 
(SRTM), see also appendix 8.  

4. SUGGESTIONS FOR THE DECISION MAKING PHASE 
Once the SEA multidisciplinary team has carried out the assessment, the 
NCEA recommends to pay attention to a good summary as part of the SEA, 
that focuses on; 

• Shared vision on problems and objectives 
• Alternatives elaborated 
• Consistency analysis 
• Selection of preferred alternatives for planning and decision making.  

 
The matrix presented below could be useful.  
 
Perspectives → 
 
Topics for Strategic decision 
making ↓ 

Eco-
nomic 

Environ-
mental 

Social Institu-
tional 

Policy level 
 

    

1. Pace and place     
2. Revenue management     
3. (Institutional) capacity build-
ing 

    

4. Conflict resolution     
5. Compensation     
6. Rehabilitation of polluted ar-
eas 

    

Plan level 
 

    

1. Alternative technologies     
2. Locations and routes      
3. Only Madidi: alternative 
transport routes to markets 
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Terms of Reference for the development and validation of 
SEA for the hydrocarbon sector, Bolivia 

 

 
 













APPENDIX 2 

Project information and composition of the Commission’s 
working group 

Proposed activity: The Ministry of Hydrocarbons and Energy (MHE) is the 
competent authority for the formulation and enforcement of development 
policies in the hydrocar-bons and energy sector including the resulting activi-
ties. At the same time, the Ministry is responsible for formulation, evaluation 
and compliance control of the National Policy for Hydrocarbons and Energy 
Planning.  
 
Articles 32 and 132 of the Hydrocarbons Law no. 3058, state that exception-
ally hydrocarbon activities are allowed in protected areas, forest reserves, 
permanent forestry production areas or private natural heritage sites in cases 
when a Strategic Environmental Assessment (SEA) establishes their viability 
and when conservation objectives, environmental services, genetic resources, 
archaeological and cultural sites are not put at risk in terms of sustainable 
development.   
 
At the moment, hydrocarbon activities take place in ‘traditional’ and ‘non-
traditional’ areas: ‘traditional’ being those areas where hydrocarbon activities 
are taking place for some time already, and ‘non-traditional’ areas implying 
new areas where there is hydrocarbon potential for but where no interven-
tions took place before, and where there is no or scarce information available. 
 
The MHE has taken the initiative to start an SEA in two areas The first one is 
a traditional area, Parque Nacional y Area de Manejo Intergrado Serranía de 
Aguarague in Tarija Department and the sec-ond one is a non-traditional 
area, the protected areas of Madidi/Pilón Lajas in La Paz and Beni depart-
ment 
 
Categories: oil and gas production DAC/CRS 21400, oil and gas pipelines, 
DAC/CRS 71400 

Project numbers: Netherlands Commission for EA (NCEA): 078 

Procedural information: 
Receipt request for Advice    : February 2009 
Site visit to Bolivia by the Working Group  : 23-28 March 2009 
Submission of Final Draft Advisory ToR  : 17 April 2009 
 
Composition of the working group of the Commission for EA:  

Mr. Bert van Barneveld  
Mr. Maarten Jan Brolsma 
Mr. Arend Jan van Bodegom 
Mr. Tsehaie Woldai  
 
Technical secretary:  
 
Ms. Ineke Steinhauer 



APPENDIX 3 

Bolivian partners in the SEA 

 

Ministry of Hydrocarbons and Energy 
Bernarda Sarue 
Analía Guachalla  
Hortensia Jimenez 
…. 
 
Ministry of Environment, Water and Climate change 
Juan Pablo Ramos 
Luís Beltran 
Mercedes Villca Sanjines 
Mirso Alcalá 
 
SERNAP (National Service for Protected Areas) 
José Coello  
Ximena Paredes) 
 
Ministry of Planning 
…. 
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Working Programme 23-28 March 2009  
 

DATE TIME ACTIVITY 

Monday 23 11.00 Place: Netherlands Embassy 
Meeting with Rob van den Boom, Janette Trujillo and To Tjoelker 
 

 16.00 Place: Ministry of Hydrocarbons and Energy 
Meeting with Bernarda Sarue, Hortensia Jimenez on ToR  
Janette Trujillo (Embassy) 
Jose Coello (SERNAP) 

Tuesday 24 09.00 Place: Ministry of Hydrocarbons and Energy, Environmental Unit 
Meeting with Analia Guachalla and …on inventory of available base line information 
Place: SERNAP (National Agency for Protected Areas) 
Meeting with Jorge Choquehuan, Adrian Nogales, Ximena Paredes, Erisanto Melgar, 
Jose Coello, Edwin Camacho on SEA for TIPNIS (Territorio Indigena y Parque Nacio-
nal Isiboro Secure) 
Janette Trujillo (Embassy) 
  

 15.00 Place: SERNAP 
Continuation of meeting with Jose Coello, Ximena Parede and….. on inventory of 
available information on Madidi and Aguarague 
 

 17.00 Place: Ministry of Environment and Water 
Meeting with Vice Minister Juan Pablo Ramos, Luis Beltran, Mirzo Alcala and Mer-
cedes Villca 
Rob van den Boom (Embassy) 
 

Wednesday 
25 

10.30 Place : Wildlife Conservation Strategy 
Meeting with Lilian Painter and Oscar Loayza 
 

 15.50 Place: CPILAP, Central de Pueblos Indigenas del Norte de La Paz 
Meeting with Jose Lorenzo, Lorenzo Paredes and … 
 
Travel to Santa Cruz of NCEA team and Ximena Paredes of SERNAP and Anahi 
Guachalla of the Vice Ministry of Hydrocarbons 
 

Thursday 26 07.00 Travel from Santa Cruz to Aguarague area of NCEA, SERNAP-La Paz, MHE and 
SERNAP director of Aguarague area, Daniel Vaca 
 

 14.30 Meeting at office Asamblea de los Pueblos Guarani in Villamontes with Alberto 
Viorel (representing 500 families Guaraní) 
 

 16.00 Site visit to abandoned well (so-called Pasivo Ambiental, Pozo SAN X3) with SER-
NAP local staff  (a.o. Tomás Araray) 
 

 19.00 Visit to SERNAP offices near Yacuiba, slide shows on environmental problems 
caused by oil and gas activities and Aguarague natural and cultural values 
 

Friday 27 06.00 Travel back from Villamontes to Santa Cruz 
 

 14.30 Place: Petrobraz- Bolivia 
Meeting with Ramiro Armando Moscoso Zeballos…, Enrique…, Gustavo.. and Clau-
dia… 
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 16.00 Place: Chaco 

Meeting with Cecilia Suaznábar, Juan Carlos Orellana and Katia…. 
 

 16.30 Place: British Gas 
Meeting with…. 
 

 19.00 Travel back to La Paz 
 

 21.30 Meeting with Conservation International, Eduardo Forno and Candido Pastor 
 

Saturday 28 10.30 Place: Ministry of Hydrocarbons 
Presentation of findings of mission to Ministry of Hydrocarbons (Bernarda Sarue, 
Analía Guachalla and another staff member), Ministry of Environment and Water (Mirzo 
Alcalá and Mercedes Villca), Ministry of Planning (…..) and SERNAP (José Coello and 
Ximena Paredes) 
Rob van den Boom (Embassy) 
 

 
 

 

 

 





The Tarija Area 
 

 
 
Traditional area in Tarija department, where the Petrobras Company has concession areas (Information from 
PETROBRAS) 



Project Area 
 

 
Larger map of Bolivia showing the distribution of hydrocarbon concessions. The circle in red corresponds to the Madidi-Pilón Lajas 
areas in the inset maps. The left map represents the Park National and the one in the right shows the protected areas and the 
concessions given for petroleum exploration. The larger map is derived from the database of the Ministry of Hydrocarburo and 
Energy and SERNAS, while the inset maps are modified after Conservación International (2009).  



2D Seismic Exploration area – Lliquimuni Block  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



APPENDIX 6 

List of documents used and relevant information for the SEA 

 
Available prior to site visit to Bolivia 
 

• Legal documents: hydrocarbons law no. 3058 and draft SEA regulation decree 
(2009) 

 
• Impacts of Enron (Ashmore) and Shell’s Cuiabá Pipeline on Chiquitano and Ay-

oreo Indigenous Communities, the Chiquitano Dry Forest and Pantanal Wet-
lands, by Derrick Hindery, January 2009 

 
• Field Audit of Enron and Shell's Cuiabá and Bolivia-Brazil Pipeline Impacts, No-

vember, 2002 
 

• Relevant web-sites: www.amazonfund.eu/art-oil-madidi and 
www.hidrocarburos.gov.bo/ 

 
• Copies of slides of NORAD workshop in La Paz Bolivia (PETRAD), February 2009 

 
Relevant sources of information for the SEA, received during site visit to Bolivia  
 

• CDC (1992). Propuesta del Parque Nacional Madidi. Report by the Centro de Da-
tos para la Conservación de Bolivia (CDC), Instituto de Ecología, Museo Nacional 
de Historia Natural, La Paz.  

 
• De la Zerda, José Ricardo Coello (2007). La Actividad Hidrocarburíferas en Boli-

via y Sus Impactos Ambientales, Informe del Estado Ambiental en Bolivia, Liga 
De Defensa Del Medio Ambiente, La Paz, Bolivia. 

 
• ____________________ (2007). Desafíos de la Gestión Ambiental Ante Emprendi-

mientos de Exploración y Explotación Petrolera en Bolivia, Trabajo de Consulto-
ría, Liga de Defensa del Medio Ambiente, La Paz, Bolivia. 

 
• Finer M, Jenkins CN, Pimm SL, Keane B, Ross C (2008) Oil and Gas Projects in 

the Western Amazon: Threats to Wilderness, Biodiversity, and Indigenous Peop-
les. PLoS ONE 3(8): e2932.  

 
• Guía Metodológica de Diagnostico Socio- Económico, Territorial y Organizativo 

de la Toc Lecos – Apolo. 
 

• Mancomunidad de Municipios del Norte Paceño Tropical (2008). Plan de Desa-
rrollo Integral, Sostenible y Concurrente del Norte Paceño Tropical (Nov. 2008),  
pp. 140. 

 
• Palacín, Marc Gavaldá (2004). Los conflictos ambientales del gas boliviano, Re-

vista de Ciencias Sociales, Facultad Latinoamericana de Ciencias Sociales-Sede 
Académica de Ecuador, ISSN: 1390-1249. Num. 21, Quito, enero 2005, pp. 57-
66. 

 



• Plan de Manejo-Plan de Vida Reserva de la Biosfera Tierra Comunitaria de Ori-
gen Pilón Lajas 2007-2017, prepared by SERNAP, Consejo Regional T’simane 
Mosetene (CRTM), Wildlife Conservation Society y Consultores, RB-TCO PILON 
LAJAS (August 2007), pp.325. 

 
• Proyecto MAPZA (2002). Guía Para la Elaboración de Planes de Manejo Para Á-

reas Protegidas. 
 

• Quiquinta, Walter Mamani,  Rueda, Nelly Suárez & Terrazas, Claudia García 
(Date Unknown).  Estudio Socio-ambiental de la Contaminación del Agua, por 
Actividad Hidrocarburíferas en La Serranía Aguaragüe de Tarija - Zona de in-
fluencia Villa Montes. 

 
• CPILAP (Central de Pueblos indígenas de La Paz), Plan Estratégico Institucional 

de la Central de Pueblos Indígenas de La Paz 2008-2012, ISBN 978-99905-976-
0-8 con el apoyo de Ayuda Obrera Suiza (AOS), Producciones “CIMA”, La Paz, 
Bolivia  

 
• DHV (2006) Evaluación Ambiental Estratégica del Corredor Norte – La Paz –

Guayaramerín – Cobija Versión de difusión, Dec. 2006; 241pages. 
 
• EBI Integrando la Conservación de la Biodiversidad en el Desarrollo del Petróleo 

y del Gas - La Iniciativa de Energía y Biodiversidad (www.TheEBI.org).  
 

• Proyecto LIL hidrocarburos, Guías de Buenas prácticas (10) y Metodologías e 
Instrumentos Control Impactos, 2005 

 
• Ministerio de Hidrocarburos, Guías de Buenas Practicas Ambientales y Socio-

ambientales Sector Hidrocarburos – construcción de Caminos y Habilitación de 
Áreas., Abt. Associates Inc. INFORME TÉCNICO UMA - 0290/08 - Viaje a  Santa 
Cruz – Inspección Ambiental Al Campo  Víbora 

 
• PETROBAS (2007) Memoria Anual, (2007). Informe Social 

 
• YPFB PETROANDINA S.A.M. Documento de Información Pública _ Proyecto de 

Exploración Sísmica 2D, Bloque Lliquimuni 
 
Powerpoint presentations 
 

• SERNAP, impactos ambientales actividad hidrocarburífera 
• Segmento de Exploración Y Producción E&P, Introducción empleados nuevos, 

Petrobras Bolivia S.A., 23 de Febrero de 2007. 
• Chaco (2005).  Building Partnerships for the Sustainability of a Protected Area, 

Helios Awards 
 
Various maps received from: 
 
YPFB –PETROANDINA S.A.M.  (in pdf. Format): 

• Mapa de BOLIVIA_SISMICA_PROPUESTA_UTM_18_02_2009. 
• Mapa de Erosión 
• Mapa Expiración Sísmica de Bloque Lliquimuni (Escala 1:1,200,00) 
• Mapa de Red Vial 
• Mapa de Suelos, Scale 1:500,000 
• Mapa Topográfico, Hidrográfico y Comunidades, Scale 1:200,000 
• Mapa Vegetación 



• Mapa TCO’s 
 
 
Ministerio de Hidrocarburos  

• Mapa de Ubicación Pozos CLP-10, CLP-14, CLP-27, CLP-33 y CLP-40 
• Mapa de Ubicación Pozos – La Querida 
• Mapa de Ubicación Pozos – X2 
• Mapa de Ubicación Pozos – Kanata Este A y Kanata Este B 
• Mapa de TCO y Áreas Protegidas 
• Mapa Lliquimuni – Áreas Protegidas 

 
Conservación Internacional  
Mapas (Marzo 2009) de:  

• Concesiones Mineras Petroleras;  
• Concesiones Forestales;  
• Territorios Municipales;  
• Territorios Indígenas;  
• Actividades Turísticas;  
• Actividades Económicas;  
• Mapa de Ubicación;  
• Deforestación hasta 1991;   
• Deforestación hasta 2008 

 
SERNAP (Digital Maps Received) 
For Madidi Area – Mapa de: 

• Biodiversidad 
• Poblaciones y caminos 
• Animales 
• Arqueología 
• Barreros 
• Cementerios 
• Explotación minera 
• Fauna 
• Flora 
• Pesca 
• Area de cultivo 
• Comunidades 
• Uso forestal 
• Uso histórico cultural 
• Uso turismo 
• Topografía 
• Lagos y Rios 
• Isolíneas 
• Geología 
• Zonificación Final 
• Geomorfología 

 
 
 



APPENDIX 7 

Stakeholder engagement in SEA  
 

Step 1) Identify the key stakeholders. Consider: 
 
- Who is affected by the plan/SEA (who are the potential winner and losers amongst 

government, civil society, private sector?)? 
- Who has a role in deciding on plan priorities? 
- Who should provide input to the /planSEA? 
- Who is crucial to successful plan implementation (Who pays for plan implementa-

tion?  Who implements? Who are the enforcers and watchdogs?) 
 
For the SEA for Aguarague and Madidi, use can be made of the following identification 
and classification of stakeholders by way of example (to be completed and adjusted by 
the SEA multidisciplinary team). 

 
 
• Active = those who af-

fect a decision or action 
• Passive = those who 

are affected by the de-
cision or action 

o Directly af-
fected ( benefit 
or loose) 

o Indirectly af-
fected (inter-
mediary or-
ganizations) 

 

• Primary stakeholders = 
intended beneficiaries 

• Secondary stake-
holders = other stake-
holders 

• External stakeholders 
= not to be involved but 
interested 

 

+++  Very high 

++   Moderate 

+   Low 

 

 
 

Passive  Stakeholders Active 

Directly 
Affected 

Indirectly 
Affected 

• Ministry of Hydrocarbons and Energy +++   

• Ministry of Environment and Water +++   

• Ministry of Planning +   

Pr
im

ar
y 

• SERNAP (National Agency for Protected 
Areas) 

++   

• CPILAP, Central de Pueblos Indigenas 
del Norte de La Paz 

 +++  

• Association of Municipalities  ++  

• Indigenous organizations  +++  

• TCO’s  +++  

• National Civic associations  ++  

• National Environmental Organizations  ++  

Se
co

nd
ar

y 

• Asamblea de los Pueblos Guarani in Vi-
llamontes 

 +++  

• PETROBRAS   + 

• Chaco   + 

• British Gas   + 

• Petroandina SA   + 

• Conservation International   ++ 

E
xt

er
na

l 

• Wildlife Conservation Strategy (WFS)   ++ 
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Step 2) Assess the interest and influence of selected stakeholders 
 
Categorize the identified stakeholders in the following diagram. This is meant to evalu-
ate the interest and influence of stakeholders and may help prioritize the involvement of 
stakeholders in case of limited time or resources:  
 

+ High influence 

  

 

 

Low interest    -                                                                     +        High interest 

 

 

 

 

- Low influence 
 

Interest refers to the interest, or stake, of stakeholders in the objectives of the 
plan/SEA:  
+ = High interest and sympathetic to the objectives – the stakeholders also want what 
the plan/SEA is trying to achieve  
- = Low interest or negative - where the SEA/plan objectives are irrelevant or against the 
interests of these stakeholders 
Influence is the power, which stakeholders have over the plan/SEA, e.g. control what 
decisions are made, facilitate its implementation or exert influence negatively (oppose or 
obstruct). Influence may derive from the nature of a stakeholder’s organization, their 
position in relation to other stakeholders and informal forms of influence (for example 
personal connections to ruling politicians). 
 
To this diagram, some other dimensions may be added to fine-tune the assessment of 
stakeholders: Importance: Indicates the priority given to satisfying stakeholders’ needs 
and interests through the plan/SEA. It refers to those stakeholders whose problems, 
needs and interests are the priority of the plan/SEA. In the interaction analysis an as-
sessment is made of the ability and openness of stakeholders to liaise, communicate, 
collaborate and co-ordinate with other stakeholders.   
 
 
Step 3) Engagement plan for selected stakeholder groups. Consider: 
 
- Why this group needs to be involved in the plan/SEA? What do you want to achieve 

with their involvement, and what might they want to achieve through involvement? 
- How can they best be involved?  

o What is your ‘message’ for them 
o By what means you will communicate with them 
o What is the appropriate language/key triggers for their attention 
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- Who do you need when in the SEA/plan process? What outputs/information from 
the SEA do you need to provide to them, and when? Also, when do you require their 
feedback or input on SEA activities? 

- Engagement on what: level of detail, adequacy of information, objectives and criteria, 
on what is ‘significant’? Other purposes can be: let steam off and sense the emo-
tions, prepare people for next steps in plan development, survey ideas (e.g. local val-
ues or on strategic issues). 

- Decide on participation methods depending on purpose of involvement, education 
level and size of the study area 

- Obtain commitment of stakeholders to participate, involve people timely, i.e. when 
options are still open and ensure sufficient feedback and mechanisms to consider 
outcomes 

 

Specific requirements in the framework of the ILO Convention 

The International Labour Organization (ILO) Convention (No. 169) concerning Indige-
nous and Tribal Peoples in Independent Countries, ratified as a Bolivian law, establishes 
in the article 6 that the Governments shall: 

- Consult the peoples concerned, through appropriate procedures and in particular 
through their representative institutions, whenever consideration is being given 
to legislative or administrative measures which may affect them directly;  

- Establish means by which these peoples can freely participate, to at least the 
same extent as other sectors of the population, at all levels of decision-making in 
elective institutions and administrative and other bodies responsible for policies 
and programmes which concern them. 

 



Appendix 8 
Remote Sensing and GIS Application in SEA 

 
 
Today, GIS has been used for all stages of environmental assessment works, because of 
its unique capability to make spatial data integration. GIS provides rapid and accurate 
surveys, analyses and modeling applications. With GIS, it is easy to store, edit and 
update both verbal and digital data in the same environment. GIS provides attractive 
and efficient presentation applications so that the overall assessment is improved. 
 
RS images are also very helpful sources for environmental assessments. A glance at the 
present activities of the major players in the Earth observation field from the 
technological perspective, NASA, ESA, etc. learns that long term missions comprise of 
complementary but far better sensor quality, higher spectral/spatial resolution and 
better calibration. Landsat TM with a resolution of 30 m in the Visible Infra-Red (VNIR), 
and 90 m in the Short Wave Infra-Red (SWIR) region has been used extensively in 
mapping various terrain parameters in the past. Again, potential applications for one-
meter and 60 cm satellite imagery, such as IKONOS, Quick Bird in a GIS environment 
for Earth resources and environmental mapping are limitless. The modern operational 
space-borne sensors in the infra-red (IR) spectrum allows monitoring of the Earth’s 
thermal field with a spatial resolution of 0.5–5 km and with a temperature resolution of 
0.12–0.5 C. Surveys are repeated every 12 hours for the polar orbit satellites, and 30 
minutes for geostationary satellites. The operational system of polar orbit satellites (2–4 
satellites on orbit) provides whole globe survey at least every 6 hours or more 
frequently. RS images are also the main sources for change detection algorithms. 
 
With the operational use of sensors with higher spectral resolutions, such as ASTER 
(Advanced Spaceborne Thermal Emission and Reflection Radiometer), the quantification 
of the composition of earth surface materials becomes feasible. ASTER data also serve 
to obtain maps and assess land surface cover, slope instability features, zonation of 
communal land, monitoring of national parks and environmentally affected areas, 
delineation of potential road and pipeline routes including  temperature emissivity, 
reflectance and elevation.  
 
Ways to detect hydrocarbon seepage by RS techniques: 
Contamination arising from hydrocarbon seepage to water or vegetation is a serious 
problem. Hydrocarbon seepage directly above oil and gas reservoirs shows that the 
hydrocarbons seep (nearly) vertical to the surface. 
 
Modern approach makes use of hyperspectral remote sensing to detect the influence of 
gas seepage on vegetation and soil. In several investigations carried out elsewhere in the 
world, hydrocarbon seepage was found to influence the soil and the vegetation around 
hydrocarbon seeps. The most important changes one can expect in the soil exist of 
microbiological changes, bleaching of red beds, electrochemical changes and radiation 
anomalies. In vegetation growing near hydrocarbon seeps, changes in the geobotany, 
biochemistry and reflectance are sometimes obvious from hyperspectral remote sensing. 
Studies on vegetation growing near leaking gas pipelines revealed changes in the 
geobotany and reflectance as well. 
 
It is assumed that hydrocarbon seepage causes changes in the soil air as well as in the 
soil mineralogy. The gases that seep to the surface partly displace the soil air, including 
the oxygen that is part of the soil air. In this way, the soil is depleted of oxygen. 
Moreover, the oxygen that is still present in the soil is used by bacteria that use oxygen 
to reduce methane into water and carbon dioxide. An oxygen poor environment causes 



stress in plants and this is visible in the spectra. An anaerobic environment changes 
the reduction-oxidation potential and the pH in the soil. Directly around the gas leak, 
the environment is reducing consequently changing the soil mineralogy. The solubility 
of macro- and micronutrients changes can cause either a nutrient deficiency or nutrient 
excess for plants. This is a second stress factor for vegetation, which can be visible in 
the spectra. 
 
Yet another cause for the change in spectra of plants growing near a hydrocarbon seep 
can be the gas itself. Natural gas is thought not to be toxic to plants, but a trace gas 
such as carbon dioxide is toxic above a certain threshold. This can cause early 
senescence or death. The reflectance of stressed plants often shows a higher reflectance 
in the visible region, lower reflectance in the near infrared, and a shift of the ‘red edge’ 
position towards shorter wavelengths. However, the reflectance of plants that are 
affected by gas does not always follow this pattern.  
 
Interferometric Synthetic Aperture Radar (InSAR) techniques. 
Since the launch of European Synthetic Aperture radar - ERS1/2 and Envisat ASAR, 
InSAR techniques has greatly helped geophysical hazard analysis, and can provide with 
unprecedented precision: 
§ high-resolution images of earthquake-prone areas;  
§ topographic data (DTM's using stereopairs of radar images with differing viewing 

angles);  
§ Measurement of dislocation extent at the source of oil exploration; 
§ Measurement of small height variations due to landslide or subsidence (e.g., during 

pipeline routing or road construction);  
§ A map of co-seismic deformation generated by an earthquake. 
§ The precise monitoring of surface deformation (resulting from seismic activities and 

earthquake related risks) allowing accurate zoning, mapping and prediction of 
landslides and ground subsidence. 

 
Differential interferrometry allows one to measure surface movements with sensitivity of 
the order of a few centimeters over large surfaces. Similar InSAR data can also be 
obtained from the Canadian RADARSAT and the Japanese Advanced Land Observing 
Satellite - the polarimetric Phased Array L-band Synthetic Aperture Radar (ALOS 
PALSAR).  
 
The successful launch of the Envisat ASAR in March 2002 sparkled the interest for 
multipolarisation. The new technique, called POLinSAR (SAR Polarimetry and 
Polarimetric Interferometry) is giving promising results in land cover classification and 
an accurate description of the topography of the floodplain, as well as the state of soil 
moisture and vegetation cover.   
 
Shuttle Radar Topographic Mapping (SRTM) 
Acquired by Space Shuttle Endeavour in February 2001 and freely available from the 
United States Geological Survey (USGS) website. The SRTM instrument captured allows 
one to create the most accurate and complete topographic map of the Earth's surface 
that has ever been assembled. Already immense data covering the world, is processed 
open to all researchers and end users (either at 30 m or 90 m resolution) free of charge, 
to accurately obtain knowledge of the shape and height of the land, and to assess: flood, 
soil degradation, slope instability features, erosion, geological structures, drainage 
analysis and landscape changes, all elements of high importance in Earth and natural 
resources mapping in Bolivia. By combining those data with pre-existing data layers, it 
is possible to validate existing data to provide a better understanding of the phenomena 
occurring, and to elucidate previously undetected and unmonitored areas of motion, all 
at a fraction of the normal survey cost. 



APPENDIX 9 
 

Pictures from visit 

 
 

Aguarage Area 

Final day Meeting in the Ministry of Hydrocarburos & Energy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Final day Meeting in the Ministry of Hydrocarburos & Energy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Old and abandoned wells (‘pasivos ambientales’) leaking and polluting 

local streams 
 

 
 
 
 

General Impression 
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